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Major animal groups are single -cel led 
protozoa, animals with outside 
skeletons (insects), fish, amphi- 
bians, reptiles, birds, and 
mammals . 
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Foods are digested in the body and 
are converted into materials of 
which the body is composed. 
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The energy consumed in the cycle 
must be constantly replaced. 
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TOPIC CONCEPTS AND UNDERSTANDINGS SUPPORTING INFORMATION AND INSTRUCTIONAL TECHNIQUES 

The Earth 's Surface 
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Physical change Matter can go through physical changes Demonstration of change of state. Melt a few grains 

with no change in its composition. of Wood's metal in a pyrex test tube. Pour the 

liquid into a dish. Compare the alloy when changing 
from solid to liquid and back to a solid. 



TOPIC CONCEPTS AND UNDERSTANDINGS SUPPORTING INFORMATION AND INSTRUCTIONAL TECHNIQUES 



0 

P 

3 









C 




p 


0 




O 




0 


rd 


bO 


P 




PS 


P 


3 g 


•rH 


• 


So 


P 


X) o 


'P 


CO 


d 


0 P 


P 


'P t3 


0 


E 


ft 0 


a) «p 


< p 


> 




ft > 


XS 


3 


rH 1 


d 


O O 


P t3 




o 




o 


<D 


• P 


CO 


0 


bO 


o > 


to P 


CO 


to 


’d d 


P O 


S 3 


■H 


D 


fl rO 


6 


V 4h 


d 




d 


bO P 


"P rH 






o 


C P 


« 3 


rH 


• 


(/) *H 


■H 


P CO 


rH 


s 


bO P 


rH (0 


O 


d 


o 


G co 


O *rl 


Cl, P 




V 


■h d 




tf p 


0 


*p 


rH rH 


rH P 


^ P P 


« 


■H ft rH 0 


o> a, 3 • 


Sh 


ft 


■h 3 


o 


4H 


8 


rH 


5 bo 


T3 O 


rH *H 


ftj C H 


d 




3 3 


0) 


o d 


d E 


8 «p 


co a" 


CO 


P E 


o 


o 


•H 




■H CO 


P 0 


tso 


P rH 






•H rd 


£ P 


0 


V 


Pi d 


P 


V P 


ft 0 


■p 


o 


0 


Sh 3 


ftrC 




<D ,C P 


0) P 


O P 


£ 


P CO 


E-h (D 


■P X 


o 


8i 


P 3 


X 


c<> -H 


0 


« 


3 


5 


E 


0 P 


S 


p 


• 


e K 


rC d 




X • 


P <P 


. 3 


P P 


ft*-H CO 


P «P 


®P» 


o 


o 


E 73 


&° 


o o 

p 


a & 


s 


3 p 


3 Ph 


£ 


rd > 


o 


CO 


E o 


O P 


P 0 


V 


p X 


P 


V P 




4^ 


p P 


P T3 


■P P 


o d 


W 


3 o 


Pi 


<3 3 


co d 


£ 


P 


P rH • 


Sh S 


d 


4^ 


3 a? 


rH bO 


-P 


co 


CO 


Ph p 


Cp -H 3 


CO pC 


bO p 


£ 


<d 3 


o S pO 


S bO 


d 0 


O 


CO 4H 




O 3 


•H P 


E 


rH 


3 Tl © 


6 o 


rH iH 




o 3 


C C pP 


03 3 


•H b H 


ft 


P co 


P 3 +-> 


Cj <D 


Pi ft 



0 



P 

0 

P 

d 0 
P 



• H 
nd 



O 

ft to 



ft 

^ ° 

*H bO 3 pC 

T3 3 0 ‘ 

O rC 



3 

o 



to 

P 

0 



v 

4* 

w 



« 

S 

r£ 



4^ 

« 

•6 
CO 
£ 

O 

E 2 

0) 
ft 



E 




o 




P 




MH 


i 






> 


d 




p p 




d 

•H 




• o 






0 


P 


rH 




d co 




• 


rH 


d 


CD XJ 


0 


P 




•H 0 






0 


E • 


o 


rO 


P 


CO 






H 




rH 


> 


E 


3 




rQ 


d 


• 


rH 




d 


rH 


to bO P 


P 




O 


0 


CO 


d 




P 


o 




3 




0 




to 


E 


P • 




0 


CO 


O LO 


d 


P J2> 


X 


d 


P 


0 co 




E 


CO 


E-h • 


U 


o 


3 


d 


3 


O 


E 0 


• 






o 






P 


d 


rO 


P 


> 


3 


E 


d 






JS 






d 




S rH 


CL) 


3 




. T) 




p 


P 


E 


P 


3 o 


P 3 


o 


+S 


• 


3 


CO 


o 




d 


■H CO 


d 


•H 


p 


S 3 


o 


0 


P 


3 


o to 


ft 


E 




Cl, 


rH 


E 


P 


P 


•H 


P 


rH -H 




3 


E 


+s <D 


P 












d d 


to 


rH 


P 


S rQ 


d 


E 


d 


X 


d 


P 


o 


3 


d 


d 


O 3 


0 


O 




d 


o 


0 


rH 


E 






■P 


bO 


P 


d 


§ 


rO 


d 


P d 


P 


P 








P 


■H 


d 


rQ 




O P 


•H 


O 




(30 P 


E 








•H 


o 


0 


rH 




• 


Ss w 


H 


co 


0 


P 


P 


p a> E 




0 


0 


0 ) a) 


d 


P 


O 


d 






O 


d 


o 


d 


£ p 3 : 


■H 


d 


•H 


s 


0 


0 0 


0 


0 


■H 






X 


d 


O 


3 


P 


•h 


P 


• H 




. d 




0 


p 


ft 


■H 


■H 


ft p 




P o 


'H 


• 




co 


CO Xi 




rd 




3 


O 


3 


0 


rO 


d 


0 


3 s 


rH iH 


P 


rH 


T 3 


rH 


CD 


E 


3 


rH 


d 




rH -H 


■H 


rH 




£ *H 


T 3 


d 


CO 


3 


bO 


<U 


d P 


£ 


3 r 3 


o o 


S 


rH 




O 


3 p 3 


E d 




E 




V 


o 


P 




E 


P 


co 3 


d 


w 




4 ^ d 


p 




3 


CO 








■H 




3 


0 0 


P 


3 





p 

o 

55 



P 
d 
ft 0 

s* 

Q 



3 

a* 

■H 



3 *H 
T3 
Ph O 
O CO 
p 
Q 



?h <D P 
~P CO Td 
CO pi -H 

ox 

■M O 
■P p 
O P 



S 

o 

s 



O <D 
bOX> 
<D P 3 

P -H P 
bO P 
C 3 P 
O P XJ 



Cl O PL, P rP P 







d 




T3 


T3 • 


d 
















p 


0 




CD • 


CD CO 


0 


3 






• 








c 


rd 




r3 W 


M 3 


rd • 


S 




0 


0 d 


0 






d) 


CO 




co 3 


to o 


CO p 


O 




rQ 


rQ O 


rQ 


• 




P V) 


■H 




■H O 


•H *H 


■H s 


r3 W 


«p 




•rl 




0 




3 T3 


rH 




ft *H 


<-H P 


rH 0 


CO P 


3 


3 


d -P 


3 


p 


p 


O -H 


& 




OrP 


Ph P 


ft P 


•> o 


ft 


d 


d d 


d 


3 


o 


O 3 


E 




E fn 


g ° 


E d 


P 3 


d 


o 


O p 


o 


P 




^ O' 


o 




O O 


O PL, 


o o 


to <D 3 


rH «H 


• 


p 




d 


0 




o 




o PL, 


o 


o o 


P P P 


d 


0 *P 


0 d 


0 


p 


bO 


bfi rH 


o 




o 


O CD 


o 


•H 3 CO 


o X 


bo co 


bO 0 


bO 


0 


d 


3 


d 




3 CD 


3 rH 


d d 


p £ pp 


•H bO 


d X 


d o 


3 


ft 


d 


<D « 






rH 


-9 


•H 


fH 3 


E P 


d «h 


d 3 


d 


E 


rd 


3 w 


0 


• 


CD X) 


CD 3 


0 3 


CD •* CO 


0 0 


rd d 


rd o 


r3 


0 


O 


CD T3 


rO 


c 


3 


pP *“J 


rQ cr 


Ph 3 . 


rd d 


O 


o o 


O 


P 




•H 




o 




O 




O P 3 


O 0 


d 








d 


V) !— 1 


>s-H 


X o 


X to 


X ri 


p bO P 




rH O 


rH 3 


»H 


ft 




P o 


d 


p 


3 co 


3 3 


d 


Ph Xx: 


rd 0 


d 


d *h 


d 


O 


o 


•H tf) 


E 


d 


E 


E -H 


E 0 


X P 


bO > 


o d 


o 


o 




bO 






P 


CD 




rd 


rH O O 


3 rH 


•rH 


•H CO 


•H 


iH 


P 


bO 3 


CO 


d 


to x: 


to CD 


CO P 


3 


O O 


E bo 


E 0 


E 


o 


0 


3 <D 


0 


ft 


CD P 


CD x2 


0 


U X 3 


P > 


P 3 


0 bo 


0 


p 


d 


•H CD 


bo 


0 


bo 


bO p 


bo bo 


•H P 3 


rd d 


xi *H 


rd 3 


r3 


p 


d 


X £ 


d 


co 


3 bo 


3 


d d 


E "H 3 


-H 


O T3) 


o d 


O 


3 


3 


3 P 


d 




3 3 


3 bO 


d -h 


P 5 




'■d 


rd 




O 




3 CD • 


rd 


o 


r3 *H 


r3 3 


rd P 


p3 •* 


O <P 


<P 3 


ft o 


ft 


O 


d 


> rQ ^ 


o 


•H 


o > 


O *H 


o d 


o to to 


bo d 


O 


o 


o 




d 


V) 




P 


rH 


fn 


P 


3 P 


rd 


X 


X 




x 


o 


X </) CD 


rH 


0 


rH O 


rH CD 


rH O 


to o to 


d p • 


P X) 


0 rQ 


0 






X © lA 


d 


d 


3 co 


3 P 


d ft 


3 .H 3 


d h> 


p 


P 


p 




p 


bO 3 


o 


bO 


o co 


O rH 


o d 


p3 P pP 


O 3 


3 T3 


d r d 


d 




0 


CD 3 bO 


•H 


d 


•H *H 


•H -H 


•H > 


CJ 


to ft 


p P 


P 0 


p 


0 


p 


P 3 


CO 


E 


co d 


CO «P 


CO 0 


p 3 •» 


p 0 4-> 


•H 


•H 




■ H 


p 


3 ,ci 3 


X 




X 


X 


X 


P P to 


0 bO 3 


P P 


p p 


0 


3 


d 


P O 3 


rd 


X 


rd X 


rC X 


rd X 


p P nd 


d o 


p3 3 


p3 3 


*d 


d 


S 


V) - ' 3 


ft 


rQ 


ft rO 


CL, X) 


ft rQ 


P -H 


d 


H > 


P> > 


H 


> 
















3XO 


d rd P 










• 




• 




• 


• 


• 


S pP 3 


2oo 


• 


• 


• 





to 



O 

ER iC 



In 



0 

bO 



§ 

r3 



co 


o 


0 

rH »H 


rH 


d P 


d 


o. p 


o 


■H 0 


•H 


E ft 


E 


0 o 


0 


rd P 


rd 


CJ ft 


u 



• • 



mmm 






to 



ZD 

c y 



o 

LlI 



< 

o 



o 

ZD 

QZ 

H- 

OO 



Q 

< 



s 

o 



CD 



OC 

O 

CL 

CL 



00 



00 

CD 



Q 



00 

05 



Q 

SI 

< 

00 



CL. 

LlI 

O 



O 

O 



£ 



o 

ERIC 



bo 



•H 

E _ 
<D cti 
X X 
o o 



4h rt 
o 

X 

0 o . 

■P T3 
nl T) (1) 
ft 0 in 

H O 
ft Ph 

rt X 

> <l) 



0 

rC 

E- 





i 




0 


<3 




hH 


-•a 


s 


CL 


ft 


0 


O 


■P 


p 


1 — 


Co 


cd 






0 






45 




g 


H 




0 






■p 


• 









►G 

bo 

•H 0 
0 0 45 
S >P P 



CO 

CO 

P 

E 



to 

O *H 



0 

rP 



d 
PS P 
O P 
O CO d 
•H *H p 
P P 
P P 
Ph CO 

E 

o 0 

00 c 

e c ° 

•H 



o 



I 






V) 



• CO xt 
~N V) ft 
-ft oJ rt 

E ^ 
p 

0 a j 
> P 
•H CO 
P 

crS 



CO 


xi 






<p 1 


0 


•H 


0 






0 0 


rH 


rP 


•H T3 




0 


42 


P 


X 


g 




CO P 


cd 


0 


& 


cd p 




p xi 


rH 




P 




Ph P 


•H 


CO 


p 


CO 0 




0 v — ' 


P 


p 


0 


fi rH 




O 


> 




*e 


O O 




C CO 


P 


CO 


E 


P P 




O rH 




p 


3 


P Z 




O 0 


O 


CO 


c 


P 




*d 


CO 


■H 




Ph 


• 


P O 


rH 


O 


CO 


V / • 




C E 


P 


■H 


CO 


p 


P 


0 




CO 


cd 


CO *H 


p 


co 0 


CO 


X E 


C C 




0 «H 


45 




O P 


q 


P E 


■H 


Ph 0 


0 


p 


Ol O 






45 


rH 0 


p 


P 


CO 


nd 


P 


0 p 


CO 


P 


s 


Q 




P 0 




• 


rH 




CO 


c , 


p 


£ bO 


•H 




■H 




0 


O C 


<P 


CO 




0 O 4D 


■H 





2 



CO 

§ 



<D P 13 rC 
X V) ft p V) 

P ’H rt co 

G T) <W d 

vt 0 p o E 

rt x rt 
U p 
X G w 

H h (D 

0 a) AS 

ft ft ' 



V) fi 



V) 

V) 

rt rt 



V) X 



0 



1 

<3 



0J ’H 

rO 

w ft 
■H oJ 



ClJ 0) O C 'H ^3 
• PhX X & 

O P 



E G 
o c3 



</>+-> o 

P ° c 
•H (/) < 
P 'H 



(N 



ef 

o rt 

Ph 0 

3 



0 



o v) 
3 



(/) 



to rt 4 h 

CO o 

§ § « 

CO if) 

CH 03 

QOS 



O H T) T) (fl V) 



o 

o 

o 



I P 0 P 

fi w o p 

O d P p c 

O 4^ P 4^ P 0 

• fn rt 3 -H 

CN rf <P (/) 0 o 

H o (/) -rl PJ 



if) 



0 cti 


Mh 


x 0 

ft 


O 


C aj 


0 


rt 


rH 


O 0 


O 


O 


-H 0 


0 aJ 


P 45 


bOM-i 


P P 


6 ^ 


P 




Ph P 


pC vi 


•H 


O 


P P 


G 


CO P 


rH «H 


0 0 


P 


rH p 


O 0 


rH 



0 

o 

P 

Ph 

if) 



0 

P 

-H 



p 

0 



if) 



p 

0 

E 

0 



& 

0 



P 

E 



P 0 
„ P 
V) o 0 
45 

0 P P 
45 P 
P 45 <P 
P O 



to 

O 

E 



if) 

o 

E 



P 



if) 

•H 



CO 

•H 



if) 

•H 



1 



P 



§ 

§ 



to 

0 

•H 



P 
0 

0 Ph 
0 O 

£ § & 



E 

o 

P 

P 



t0 

P 

0 



CN 
CO rH 
CO I 
P pj 
E o 

rO 

0 ft 
> 3 
•rH O 



o 

§ 



0 

X 

E- 



t/> 

0 V) 

rG g 

H E 



P w 

iH -rH 
0 

P V) 

E 

0 o 

rC P 
E-* rt 



+i w ^ 
p o 



CO 
O w 

i-s 

§ rt 



<0 <P 
V o 



0 

•H 

P 

> 



S 



c 

o 

■H 



0 

CO 

o 



c^ -H 



4^ CO 03 Ph 

.« o g 
ft O 1/1 
E 'H -H 
o to x 

o p P 

0 

_ 2> E p 

© P *H O 
C) P 'P P 



* 

CO 

s 

o 

6 






P 




P 




45 


O 




O 


45 


bo 


<P 




P 


bo 


•H 






P 


•H 


0 


d 




d 


0 




0 


•% 


0 


£ 




CO 


CO 


p 




d 


d 


G 




d 


p 




0 


d 


p 


P 


d 


4-> 


p 


p 




P 


0 


p 




0 


P 


ft 




0 


bO 


d 


Ph 


co 


bO 


p 


s 


• 


P 


P 


P 


p 


4-1 V) 


0 


P • 


45 • 


p 


O C 


P 


45 P 


O p 


co • 


O 


O 


O *H 


•H 



T 3 
0 P 
CO o 

o 0 

Ph «H 

E 0 
O 

O T3 

C 

•rH 



P 

Ph 



CO 

CTj 

r*5 



CO 

p 

0 



+ 

to 

rt to 

ctj 

0 s 
> 

cd o 
45 *H 



1 

-P 

cd 



0 

xi 

H 



to 

§ 

P 

P 

P 

0 

C 



o 

p 

c 



0 

rC 

H 



co 

C 

o 

p 

o 

p 

a, 



1 

p 

cd 



0 

C 

o 



c 

o 

•rH 



•rH 

CO 

0 

1 

CJ 



O f5 
P P 
0 

N CO 



CO 

0 cd 



0 

45 



to 

0 

C 

■H 



0 



0 



c 

0 



c I 

O P 
o rt 



w 

C 

o 

p 



p 

0 

p 



Vi 

§ 



o 

p 



V) 

V) 



Ph CS 

0 5 
X o 



0 


0 




45 


45 




p 


P 




0 


O 




p 


P 




*H 

0 


rH 

P 

d 




P 


a* 




0 


0 




d 

co 


co 

•H 




P 




• 


0 


P 


to 


p 


0 


P 


0 


43 


O 


P • 




P 


Ph P 


d 


O 



> 


E 




P -H 


0 


p 


p 


aJ 




ft 0 


, 6 


P 4^ 




Ph 


fP 


O 


aJ X 


<p O 


P g 


O 






•H 


0 4-> 


O P 


0 3 


•H 


Mh 


to 


E 


rH 


P 


rH p 


s 


O 


p 


O 


O 4-! 


s 


O 


0 




0 


P 


3 O 


3 0 


d 0 


p 


p 


p 


P 


G 


co 45 


P *H 


p 


0 


p 




(/) 


P 


s 




X) 


d 


0 


0 Vi 


0 


0 0 


0 


§ 


0 


P 


X a) 


45 co 


45 P 


45 




z 


O 


H E 


H "H 


H P 


H 


p 


• 




• 


• 


• 


• 





CN 

to 



aiifri 






(/) 



o 

rC 



00 

LU 



c y 



o 

LU 



0 

■H 

1 

<D 4-> 
,P rt 



•s 

03 

0 



< 

o 



T3 
bO G 
G 03 
■H 

(/) P 
D 0 
d 



o 



DC 

!— 

00 



CO G 

o 

•H 

O E 

S o 



■8 



Q 

< 



CE 

O 



'O rt 
£ <D 
+ 3 > -P 

<3 

P 

■H 
V 4h 



E 0 

c3 0 

P CO 
bow 
rt 
■H 

O • / — \ 

S • 

O PU 
• pH ^ 
C/3 0 CO 
•M rQ 
P 0 

D C M 
S S BJ 
<D O ft 

rH 

0 (/) G 
O 
E 

■POP 
P 4-> IH 
0 rt £> 
•5 c3 



0 




<1> -V 




rd 




> CM 


E fH 


P 


X 


d ® 


fH 0 




p 


rP . E 


O 0 & 


0 


d 


& pP P 


m fd p 


P 


0 


V) O 4-3 *P 


p o 


o3 




<1) P P P 


o 


fH 


P 


C/3 CO S 


P 0 0 


P "3 




d p 


O > 


d 


P 


bo +-> E 


d d -h 


d d 


(/) 


• C/3 d 


0 03 CD 


2 A 


fH 


P t — \ 'H JZJ 


b/) rH 


E P 


•H 


•H V3 X 


X o3 


0 fH 


<P 


d P P 


X ,n • 


Q O 




■P i— 1 


o o 


X 


0 


P P C/3 '"t 


o o 



§> : 



•8 



P 



CD 



pO 
Si P 
V P 



cc 

o 

o. 

Q. 

ZD 

CO 



03 O 

03 -H 

V ^3 
O 

?s 'H 
0 ) Jh 
P P 
fej Ph 



■P -H O 
w "d 'H 
h Ox) 
•H C/3 O 
4h ’H 
P P 
P pC P 
rP P Ph 
P 

, C 'd 
4h -H 0 
O *H 
c/3 4-i 
P nJ ’H 

pP rH 
2> e Ph 

•hoe 

0 P -H 
S 03 (/) 




to 

<N 



</) rG 






II II 



o3 0 
o S 



P P 
0 rG 



I 



00 

CD 



r d 

§ 

o 

P 

o3 



O 



00 

DC 

LU 

Q 



•H 

f 

O 



g 

■H 





• 




3 










"3 


E 




"3 


d 


o 




rH 


3 


P 


p 


O 


0 


O 3 
P 


■H 


rd 


bJt) 


<P 


*3 


c 


fH 


d o 


0 


3 


3 


[5 


P 


O 


rd 


3 0 


3 




o 


fH fH 


rQ 


rH 




nd 3 


•rH 


rH 



0 



0 O 
3 






0 

d 



(/) 

§ 

fH 



o 

u t/> s 



is 

1 


Q 


H 

3 


03 




H 

d p 


•H 

nd 




0 

rH 


§ 


l 


2 : 




0 


3 


3 






0 


p 


1 


< 




> 


E 


o 


0 


p 




P 


j 




s • 


3 




0 


U 


o 


04 


o 


;; 


00 




rd 


O 


rd 


3 






0 




t— 


fH 3 




fH 


rH p 




0 


P 


rH 


t- 


a. 


p 0 


(/) 


0 


0 






o 


0 




LU 


O rH 


d 


N 


"3 0 


d 


•rH 






i: 


o 


0 O 


o 




O P 


o • 


if) 


g 




Si 


2 


«H 3 


fH 


P 


E 3 


fH V) 


G 


3 


3 


Si 


o 


0 d 


P 




fH 


P rH 


•H 


E 


6 


i 


o 




o 


O 


0 P 


O rH 




■H 


•H 


| 




0 0 


0 


E 


rH C/) 


0 0 


0 


X 


X 


| 




rd rd 


rH 


rH 


Ph 3 


rH 


rd 


3 


3 






H p 


m 


3 


E rH 


w ^ 


H 


S 


s 












•H rH 










f 




• 


• 




C/) -H 


• 


• 




• 



fH 

■H 



§ 



§ 



g 

o 



■H 



(/) (/) 



(/) 



| 



o 



Q. 

O 



0 

*3 

o 

E 



u 

•H 

E 

O 



O 

ERLC 



■8 

3 



bfl 

■rH 

0 

5 



0 



a o 

•rH -rH 

s i 

o o 



rSS -H 
4 * E 
P 0 

O rti 

o 

03 <"* 

4-1 pQ 
O tti 
<3 P 

<3 C/3 

p o 

g 



< < 



03 

<0 O 



PhTS 

rH O 



s 

o 



rH 

P 

P 

Ph 



P 

■rH 

P 
Ph 
£ P 
O Mp 
V P P 
■H 

O 



03 

§ 

03 



s 



o 

4-1 



B 

fH 

PH 



(/) 

•H 



"3 

§ 



o3 

E 

fH 

o 



,G m 
g 



fH 

O 

rG 

C/) 



X 

o3 



o3 

O 

•H 

E 

0 

rG 

u 



0 "3 
> 0 
■H P 
b{) o3 
•H 

o > 

p p 
p 

XpQ 
P pO 

•5 P 



T3 
«H p 
P d 

o ,c 

•H P 

E P 

P o 

pp pp 
CJ c/3 



(D OUO 
O P c c/D 



4-1 O 
O S 



C /3 O 
P "H 
«H I g 

P O 

O P 
P d 
«H -H 
O T3 
E ^ 



P CM 

o x 

Q* 

E *> 

o CM 
O rH 

u 

4-> 03 
o3 U 

rC 

4-> 



c 

•H 



c 

fH 

3 



"3 

0 

0 

0 

C 



E 

(N 



t 



0 

•d E 

-p o 



o 

rC 

w 



o 

rC 

C /3 



t/1 

0 



Ph 



4-> 3 

o3 

rC T3 

+J 0 



§ 

•H 

P 

P 

P 

s 



C/3 ><i 
. g p 
CM O 
rH +-> P 
U d P 
pP 

•* rH 

cm d 

P p 

•» > 

CM P 



P 

O 



P P 
P p 
bo d 
O 

P C/3 
T3 4-> 
X p 

pp p 
•H 
P o 
0 •H 
rd MH 
^ 4 h 
0 

4-> O 

3 O 

rC 



(N 

O 



(N 

ac 

(N 



O 

rC 

C /3 



> 

•H 



4-> O </> CD 



O 

rd 

C/3 



fH 

0 



o 3 



d ^ 

o 0 

•rH rH 

tJ Ph 
o 3 E 
3 c3 
a 4 x 
0 0 



• 






o 


0 00 


p 






rd rH 


d 




p 


p 


0 


0 




. J d 


•H 


rd 


p 


p p 


d 


p 


o 


O 0 *H 


0 d 






<P P S 


> 3 


<p 


0 


3 


d 


o 


d 


P rH 


o d 




o 


d t/> H 


O -H 


0 




0 rH 0 






o 


tJ *7! "d 


3 d 




p 


d 0 


O 


d 





fH 

0 

rO 



fH 

0 

rd 



d 



0 . 
rd 0 



0 

rd 



"3 

0 0 
rd •P 
4 -> 03 



3 

O 

0 0 



(/) 

0 



o3 

o 

•rH 



o 

E 



o3 

O 

•H 



d 

0 



“d u) 



•H 




T) 0 


•H 


p 


C/3 > 




P rP 




Ph 


0 0 




•H 4-> 


p 




> P 






d 


t/) 


•H rQ 




+-> P 


0 


0 






Ph-H 


•H 


rH 






•H 


o 


3 


rH 


• 




•H 


O 


O •(-> 




4) E 


^H 


0 


rQ P 


P 


C/3 O 


Mh 


rH 


E 0 


0 


^3 -M 


0 


O 


X E 


P 


P rt 


o 


E 


W 0 


P 


V) 


o 




rH 


0 


4h 




<P 


< 0 


rH 


< o 


< 


O 


• 




• 


• 








msmmmmmmmjimim 



to 

to 






TOPIC CONCEPTS AND UNDERSTANDINGS SUPPORTING INFORMATION AND INSTRUCTIONAL TECHNIQUES 









p 


Mh O 




P 














o 


O "H 




O CO 




CO I-H 










»H 


X) 




^ <D 




cti cti P 




g 


0 




4-> 


C o 




V) 




P rC 




H 


rC 




cd 


O -H 




v) cti 




V) O bO 




O 


4-> 




o 


•H ?H 




cti 0 




O S ’H 




M-l 




<p 


o 


4-> 0 




P 




V) P P 






m 


cd 


i-H 


O pL, 




co o 




rt O 




bO 


o 


rC 




■H 




0 P 




<D C <D 




c 




4-> 


0 


0 




V) ’H 




P rP 




o 


c 




rC 


0 rC 




cti 




O ••'+-) 




rH 


o 


r 


4-> 


^ +-> 




<1) ^ 




C T3 




£ 


■H 


o 




ft 




P P 




•H O t3 






+-> 


+-> 


S 


c 




O "H 




•HP 




0 


cd 


0 


O 


0 *H 




p > 




>s P CP 




rC 


o 




rC 


rC 




•rH *H 




P <D & 




4-> 


o 




CO 


+-> c 




P 




•H Ph O 






rH 


c 




o 




o 




> P 




S 




o 




if tH 




P cti 




■H 0 




O 


0 


o 


• 


if) 4-> 




•H 




pp p 






& 


• H 


t/) 


3 cd 




> rH 




O p cti 




CO 




rH 


rH 


o u 




•H cd 




Cti (1) 








■H 


cd 


(/) o 




4-> 4-> 




C P 






£ 


(/) 


4-> 


•H i-H 




U 0 




i-H -H 


V) 


• 


o 




0 


Q 




cd g 


• 


cti p 






^2 




g 


0 




6 


& 


P P O 


c 




CO 


c 


s 


rC 




I-H o 


3 


d> «P >> 


0 


■8 




o 


o 


• 4-> 




cd c 


o 


E o 


E 




h 


c 


& 




4-> 


P 


i-H CO 


.5? 




• 


o 




3 E 




0 • ^ 


bO 


1 cti 




0 


,£> 


E 


o o 




E ft 




a> 


UJ 




i-H 




O 






3 


0 


rC V) 






0 




bO<+H 




1 o x 


I-H p 0 


0 




Cd 




Mh 






p 


P 


rt w 


o 


4-> 


O 




(/) Jh 




/ — \ bO 




P t 3 cti 


JZ 


v 




<+H 


(/) 


0 O 




i-H 


Ph 


P P <D • 


•*- 




O 


0 


i-H 


if) -H 




cti 0 


P 


O P P 'P 






■H 




Cd 


cd > 




O X 




N is o o 




Cl.t3 




4-> 


bO cd 




•H P T3 


•H O P *H 


o 




O 


0 


0 


rC 




p 


Co 


P P -H p 


JD 




■H 




E 


0 0 




P P 


0 


o a> 






•H 




Jh & 




0 ? 


h 


XI 'p ^ Ph 


ft 




0 


r-H 


if 


cd 




> o 




/ rt p 


■M 




ft 




0 


Jh rH 




' — > 


3 


0 -H 0 


o 


CO 


b0 4-> 


Cd 






O 


W P > pP 


h- 


CO 


0 


Cd 


Co 


0 O 


• • 


tn x) 


X 


•P -HP 




3 Xi 


N 






0 


Ph RJ 




o p P 


U 




4-> 


i 


Cd 


+-> e 


i-H 


PJ Q) 


if 


•H O O p 


ft 


CO 




b0 


ft 


0 


rO 


O p 




p >s Cti -H 




•H 


0 


^ rC 


Cd 


P 




<D 


u 




o 


ISJ 


if 


O O 


+-> 


CD 




Pu 


w 


















4) 




















a. 



c 




i-H 






o 




Cti 




• 


•H 




o 




rH CO 


4-> 




•H 




n) p h 


Cd rH 




P 0 




P P i— . 


N cd 




<H P rP 




P *H 0 


•H O 




Cti P 0 P 




O S rP 


S3 -H 




O cti T3 




ISJ Vi 


cd g 




■H i-H *H p 




•H Vi 


bO 0 




P *H O 




PEP 


jH rC 




P E P *p 




o o o 


o o 




0 -H cti 




Xi p P 






> <f) i-H 




Cti P 


0 0 




•P rH 




P o 






P 0 P 0 




• H 0 0 


+J +J 




•H P Cti ,P 




P rH 






Cti (/) 




P Cti 0 






■pot/i 




0 O 


•H O 




0 *H 0 P 




bO-H 4 h 






Mti -H O 




PP O 


0 c 




P P P P 




cti p 


rH O 




Cti *H P P 




P -H P 


^ -H 




p 0 O 




P 0 


cd 




P X Ph 0 




cti XD 


+-> cd 




cti 0 O rH 




0 E 


o 




Xi p 0 




0 rP P 


O *H 




0 P Ph 




p p p 


•H MH 




P P 




cti 


Hd *H 




Cti • •* rH CO 




• *\ 0 


O cn 


• 


Vi Cti O 




(/) w g 


•H W 


if 


vt p o p 


• 


p p 3 


Jh cd 


+-> 


Ph E -H P 


ft 


O S Vi 


0 i-H 


c 


P 3 E 0 


P 


• fH J3 


Ph O 


0 


o rH 0 p 


o 


P rH 0 




E 




p 


0 o xi 


0 T3 


0 


CD O O O 


bO 


ft O P 


rP P 


i-H 








E-h p 


0 


• 




• 



o 


4 

He 

2 


0) 

z 

o o 

CN r- 


40 

Ar 

18 












VII A 


19 

F 

9 


35 

Cl 

17 










Groups 

III A IV A V A VI A 


16 

O 

8 


32 

S 

16 










14 

N 

7 


31 

P 

15 










u 

CN O 


28 

Si 

14 










CO 

PS to 


27 
A 1 
13 










Key 






CO 










►12 

C 

•6 1 


Symbol 
1 B 












1 1 
H 


* 










W 

4J A 

•s 1 

•H £ 

0 


00 \ 










: i 

s 1 1 








w 


m 

3 

e 


•proximate at 
VI B VII B 














4J H] 

◄ O 


V B 








IV B 






w 






III B 






II A 


10 

Be 

4 


o> 

•*^CN 
Cl — 


40 

Ca 

20 








< 


X 


D 

IS CO 


23 

n Na 


39 

K 

19 








P°! Ja d 


- 


CN 


CO 




V) 


o 


N 



0 







to 



m 






CONCEPTS AND UNDERSTANDINGS SUPPORTING INFORMATION AND INSTRUCTIONAL TECHNIQUES 



o 

ERIC 



0 

p 

d 

P 

p 



3 



CO 

§ 



8 

•H 

$ 

a 

'a 

o 

o 



0 

P 

•H 

h 

*> 



nd 

§ 



0 



0 



•• rCj 

•P ^ H 
<0 O 
<3 «H 
Q) 0 • 

P rCl P 
•H 

to to d 
0 

*-H C 

ft *H 
•H 

O 3 

» P ° 

O -H 

v ^ 

tO Ph 'iH 

P 
PS 

O S 



P 

0 

13 

5 

O 

ft 



8 

is 

ji 



0 

P 

•H 

■s 



8 



d 

to 



ft *H 
^ P 
4^ O 



O 

<P 



H 
tO 

d 0 

Q) 0 

‘ u 



■P 

l 

0D 



* 

E 



P 

Pi 

O 3 

r>h h 

0 3 
S <d « 

01 rC 

Q P • 



d • 

0 iH 

bo O 

&"§ 



tO 



•H 

& 



to 

p 

•H 



to 

& 

5 



0 

d 

o 



CJ 

d 

e 



o 

«p 



o 

4-> 




to 



to 

p 

•H 



0 

In rd 
0 d P * 
ft *H rH 

ft m o 

O P O ,3 
00 Tjjj 

ft 0 S 
bo ft o 
d o d 

•H O 4h 
d P 
•H 0 3 
d ,3 to 

4-> 4-> 

d 0 p 
O (0 d 'H 

o 0 +J H 
O is 

0 d 3 
pQ rH O i3 
3 ft 
p 0 to 
p g 
P H 

to d o 

0 O «P 
P Pi 



0 



T'i 

<4 



d 



fH 

0 



§ 

S' 



0 ft o 
FS rC ft O 



•H H 



O 

O 



•H 

d 

pi 



c 

o 

u 

•H 



<X3 



0 

d 



§ 
O -H 
to P 



0 

rd 

* P 



0 



d 

d 0 
P O 

0 d to 

o «P 
d i - 1 0 

H 3,ti 
ft to p 



s> a 



•H 

d 

d 



d 

•H 



p 

0 

rd 

P 

O 

§ 



Pi 


0 


to 




•H 


Pi 


0 






•H 


o 




p 


X 


03 




o 


E 


rH 




aJ 


o 


ft 




0 


o 


0 




Ph 




Ph 






to 






X 


p 


P 


• 


oj 


p) 


Pi 


Tj 


E 


0 • 


0 


Pi 




E Td 


E 


3 


to 


0 pi 


0 


o 


rH 


rH Jd 


rH 


ft 


a* 


0 O 


0 


E 


o 


ft 




o 


•H 


O S 


0 


o 


E 


> o 


Pi 




0 


E-h o 


o 


oi 


X 








u 


• 


• 





. 0 
0 rH 
P *H 

.d rd 

4h a 



3 * 0 
to to rd 

. i ^ 

P fn 
0 O 0 
fttp p 
ft -H 

821! 

i3 Hh 



§ 



3 0 
to 13 
•H 
E 

3 O 

H rH 

H rd 

d o 

rd rO 

o Pi 
CH 0 
E O ft 



0 

"d 

•H 

Pi 

O 



ft 

o 

o 



•H 0 

u s 

rO P 
•H E 
MH ft H 
O tH O 



<0 



Pi 

o 

•H 



O <p p 



d 

8- 

0 



to 0 
d fn d 
O ft o 
•H *H 
P 0 P 
3 P 3 <h 

H >rl H id 
0,300 
to a to *h 
. , E 

X 0 0 0 

•H X rd rd 

S H p o 



o * 

•H 0 

rH ,Q 
rH 3 
d P 
P 

0 0 



to 

•H 

* rd 

bO P 

d 

*H Pi 
P .O 



E X d d cp 
p 0 

< . W) rd 3 



0 

Is 

p 



o 
bO *H 
d P 



«H 

Pi 

d 



d 

d 

cr 



tp d 

o *H 

p 

P Pi 

P <D 

d to _ 

ft d nd 0 

•rH 

P p 0 0 

tO 0 >>,0 rd 
0 ft,£) 3 P 
P ft, P 
3 tp 0 

d tp p p 

0 O l/l'H 

d rd 0 Pi 

•hp d P 3 e 

0 

0 d > 0 

T) -H .H rd • 

• H bo P 0 

X to e 

O 6 d o d 

p 0 p p 

o o bo d mh 

•H «P >>-H 

P PS rH 

3 P O P rH 

O O 
P P 0 
® P rd 
E *H P ftp 

_ E 

p 

0 >> O 
P P <P 
3 

O P 

P to 



d *H 

•h a 



to d 

•H 



d 



8 
ft *H 
(0 P 
O 

0 d 



0 0 0 xi 0 

SEP H p 



• 


• 

0 

5 

O 0 
tp 13 


a 


d 


0 


O 6 


d 


P 

to 


o 

s 




p 


O P 
13 *H 


o 

«p 


<1 rd 


■8.3 

o Xi 


to 


P S 


13 


^ «p 


3 • 


13 O 


o to 


d 


ft 13 


3 to 


g s 


O P 


O 3 


ft d 


o o 


E 0 


~ fil 


o g 


2 S 


O 0 


a o 


rH 


H o 


< 0 


• 


• 




bo 

d 

•H 

a 

o 



o 

tp 



0 

rd 

p 



0 

4J 

oJ 

h 

to 

Pi 

o 

§ 

Q 



CO 

§ 

<3 



*s 

<3 



* 



0) 

+5 • • 

<3 to 

‘ § 
CO -H 

S p 
o o 
g d 
ta 0 
C3 P 



P 

d 0 + 

CD X 
to P 

13 tp 0 
•H ,3 
OOP 
< P ' 



to 

13 

•H 

O 

< 



13 

0 

Pi 

Pi 

•H 

13 



tp 

•H 



13 

0 

P 



g 



3 

P 



•H 

& 



8 

PH 



to 

8 

+-> 

•H 



0 

3 • 

rH 

O 

•P oJ 

TO 



rC 

P 



0 

P 

O 

S5 



o 

p 

Pi 

•H 



to 

•H 

O 

< 



o 

•H 

U 

o 



0 

XI 

p 



CJ 

o 

•8 



to 

bo 



0 

•H 

Ph 

O 



0 

P 

3 



Pi hCj 
0 o 
bo 

o S 

id 3 

T3 *h 
X to 

rC! 0 



Pi 

o 

♦H 

P 

O 

03 

0 



*r\ P 
nd O 



O 

P 

s 

•H 



to 

0 



So 

d 

E 



0 

rd 

P 



P 

o 

tp 



d 

o 

»P 

•H 

P 



r C\ 

3 



o 

cp 



0 

rd 

P 



o 

p 



E CD 
3 > 
•H p 
tO 0 
0 to 

&•§ 

o) 

E T3 



o 

to 

to 

•H 



oJ 

o 

•H 

§ 

■s 



Oj 



ftnd 
O -H 
fH O 
Q cd 







nd 






0 


X 




p 


p 0 




o 


•H rH 




o3 


rH 3 




0 


•H O 


• 


p^ 


rO 0 


od 




03 rH 


0 


Pi 


o 


Ph 


0 


0 E 




X 




O 


£ 


p 0 


P 




rd 




to 


rd P 


to 


oJ 


P 


3 


bO 


•H «P 


S 




a o 


& 


Pi • 




•H 


0 to 


to p 


rH 


bO rH 


13 p 




O aJ 


3 d 


0 


Ph P 


5 Pi 




nd 0 


o 


rH 


X £ 


ftrjv 


rQ 


rC 


E S3 • 




0 


O t — \ 


Pi 


E > 


0 0 3 


Pj 


pH »H 


rd O 




O P 


0 P -H 


P 


<P O 



o3 

to 

nd x 

•H P 
O -H 
< IS 



•H 

to 

0 

a 

aJ 

E 



0 

X 

P 



0 

P 

•H 

u 



to 

to 



§ 

S 

8- 

0 












TOPIC CONCEPTS AND UNDERSTANDINGS SUPPORTING INFORMATION AND INSTRUCTIONAL TECHNIQUES 



o 




0 


•H 


bo 


GO 


P g 


G 


G 


0 o 9 


*H 


rO 


P ft i-H • *H 


s 




CT) 


o 


03 


,£> O -H O 0 


rH 




0 O ft tO rQ 


rH 


o 


'O w fn bfi p 


O 


+-> 


<H Q d) ft bO 


<4H 


G 


X H X_ P P 




*H 


O ft ,ft d> -H O 


0 




P -P <D S Mh 


rG 




d) 0 M H 


+-> 


0 


X P P 0 ft 




ft 


rft 0 3 (O «p o 


0 


ft 


ftH fl -H 


4-> 


•H 


S P *H P X P 


G 




9 fQ,d> 3 a ft 






•H -P 3 


+-> 


<hh 


d) <d d) a> cr* 


co 


•H 


O ,ft d) X (0 <D 


G 




w h n) h td 


o 


0 


0 £> CD 


E 


3 


O X P A 


0 


rH 


P • i-H ft <D p 


Q 


rO 


3 P £ rQ rft 






pH 0 O P 0 




CO 


•H ft pH p p 


« 


PS 


d) ft CO tO dl *H 




G 


, ft 9 0 p 


£ 


G 


tp t*> N |2 


o 


4-> 


O tQ • .pH 


V 




9 <1> P rH 


-p 


co 


X E tO <1> ft • 


d 


3 


P P cd ft p p 


Q 


E 


• pH -pH ,Q Cd P 0 


05 


+-> 


P rH ft 2 P 


ft 


•H 


p 0 0 cd 




rH 


cd d> rft 0 ft 5 


05 




ft <l> P rft 


P 


T3 


cr* ft P to d> 


Q 


0 


_ 0 ft ft 


pQ 


Pi 


h t3 +j h ,rj cd 






h d) cd »H 


05 


4-> 


ft ft O P d> 0 ft 


-p .. 


oj 


E H fl H T) O 


Q to 


rG 


to •"'d 9 o *h *h 


ft P 


4-> 


^~N P ft ft P 


-P o 




cd 0 *pH r d o o 


P *pH 


0 


to *pH 0 i-H cd 


£ P 


4-> 


O ft O O ,ft pp 0 


o o 


O 


H rO P p E-* O ft 


E cd 


2 




05 0 




• 


G) ft 


• 



0 

i 


0 P • 
d 0 r d 
rH P 0 




i 


0 


rQ P N 




p 


tO 


|3 iH 




p 


rQ 


13 0 tp rH 




4-> 


o 


• rH P O 'd P 




d 


p 


op P p 




o 


•h d> 


P i-H 0 P p 




o p 


0 ft 


• HO Q 




rP 


I-H P 


o 'd p p 0 




P 0 


p 


•H P rH p 




n;d 


rP <l) 


o-d p p 




rH *H 


p to 


i-H r O P CO p 






rP P 


rP P 0 0 




0 


ft rQ 


O ftp 0 


* 


|3 p 


pH 


o S ftd p 


c 


o r d 


O P 


P rH P 


o 


rP X 


P 


d S p to 


'H 


C/3 rEt 


0 tp 


X o p r 


P 




rP O 


rP rH tO tO rP 


O 


E 


Cft _ 


to p 5 


o3 


. 3 


P 


0 *H O r d 


O 


"P >H 


tO O 


P -P rQ «H 


U 


VP TJ 


to *H 


d P to O 




t3 O 


0 P 


rH 0 0 cd 


0 


(J3 tO 


i-H P 


•rj ftrP P 


rC 


ft i-h 


Td P p 0 0 


4-> 


« P 


O O 


ft ftrP 




. © 


i-H tO 


P I-H cd p 


u 


P,rP 


O 


O to *H Ph. 


o 


o s 


O 0 


d p p 


4-1 




p 


>•» E P W P 




S to 


tp ft 


P P d d rP 


PS 


O P 


O i-H 


•H *H E P 


o 


•p 0 


•H 


p i-H 0 p 


•rH 


■P ft, 


to dJ 


P r d *h ' d 


*-> 


« ft. 


Ph _ * 


cod H H p 


oj 


g P 


O P ft 


d 0 x p 


3 


P rP 


ft o 


Id 4 P O 0 


cr* 


o 


H3 O I-H 


P rP d 


0 


p, p 


P o 


i-h box) p 0 




p 


£ o 


rH P >r, S 


0 


05 rP 


0 P 


p *H rP P H 


rC 


-P S 


'HOT) 


E P _ O O 






•H 0 


to *H E P 




P P 


ft P ft 


P 9 p 


0 


*P o 


d 


P P *H O 0 




(0 *H 


'd ih 0 


P d h > 


•H 


S ■P 


'd O rP 


O O O O P 


h 


O P 


< C0 P 


h o to o ij s 


S ^ 


• 


• 




05 cr 

C5 0 



o 




1 




p 


p 




♦H 




a *h 






> 




O 0 


O + P 




*H 




O fj H ,£) 


CN P 




P 




P -H O P 


33 rP 




O 




fta 


1 p 




cd 




0 O rH 


+ rH 








P P O *H 


CJ dJ 




W) 




P rH P 


i-H 0 




PS 




p dJ P P 


CJ + N 




•rH 




p d 9 


P *H 




S 




bO <J rH 


2+ 




O 




P X P 


A ®2 ° 




rH 




P rP 0 


/^2 H 




rH 




E * P P 






O 




P 0 0 P 






<P 




0 > £ 


rH / r rH 








ft rH o 


CJ P 




0 




o Pd 


33 rP 




rC 




E to d) 


1 bo 




P 




3 0 P < 


+ t N «H 








• H >H 0 


1 rH 


• 


E 




to d d) 


® rH to 


a 


H 




to S « 


Q CJ 


H 


o 




P O O 0 


P 0 


O 


4h 




p p ft > 


z + to m 


fH 




O i-H 






0 




ft P p o 


Ih W 


O 


ft 




• H *H 0 


• a *h 


•P 






tp P 0 0 


-d v — / 








O C/5 H H 


•H d) 


g 


• 




P d) 


O+0 


S 






rH rP 


P E 


o 


£ 




P • P O 


i — \ H 


rC 


O 




P P rP P 


O 1 O 


V) 


V 




0 0ft 


•nap 
P o 


>> 






O -H 


o P 


rH 






O 0 P P 


rH + 0 


rH 


o 




rQ 0 CO) 


rP P 


03 


0 




rH rP 


O + P 


3 






rH p ft 


O P !S 


(/) 


05 




p 


p as ^ 


3 


-P 




E P 0 P 






« 




0 *H P 0 


x a 


0 






•H 42 


rP 0 H 


h 


+5 




P P rP P 


to 


cd 


0 




0 5 0 


to d 




£ 


• 


d P rQ 


0 p • 


t/) 


O 




d P Mh 


n o a 


PS 




0 


<3 S o p 


•H 0 O 


o 


05 


•rH 




H ,o 33 


•H 


C5 


P 


• 





X 0 












0 




P rH 








E 


C/) 


O 




•h d 








O E 


0 Ph 


pj 




rH O 




• 




P O 


Ph 0 


G 




•H 0 


• 


id 




4h p 


G 4-> 


4-> 




rQ IP 


0 


0 




tp 


+-> rH 


rG if) 0 




P O 


3 


Ph 




G 




O JLj rC 




E 


rH 






o PS 


•H 4H 


• H P +-> 




0 


rQ 


G 




•H O 


e 


rC ^ 




rQ 0 




•H 




•H 


o 


S nd 




p a 


o 


0 




0 


nd 4-> 


0 0 


• 


p 


+-> 


rH 


• 


> 0 


•H 


tO -G rH 


if) 


rP 




cd 


if) 


•H > 


G rH 


4-> 4-> rH 


0 


P MH 




rG 




4-> »H 


CT* rH 


G G 


if) 


•rH O 


3 


+-> 


•H 


•H 4-> 


♦ H G 


0*^0 


cd 


S 


E 


rG 


CJ 


if) cd 


rH g 


> (0 


rO 


P 


+-> 


ft 


cd 


O bjQ 


if) 


rH 0 t0 




0 p 


•H 


rH 




ft 0 


u 


O O *H 


0 


d) P 


rH 


o 


0 


G 


G O 


CO G 


N 


P ft 




G 


N 


0 


0 O • 


G co 


•H 


d 




0 


•H 


rG 0 


H H H 


0 


rH 


O 1 


0 


t-G 


rH 


4-> rG 


o G 


G co > 


cd 




H 


ft 


cd 




c/) O 


G r0 H 


U 








pH 


G 


0 0 


EGO 


+-> 


o P 


C 


G 


4-> 


•H "G 


pH rH 0 


co co 


3 


O 0 o 


s 


Pj 


G 


cd pj 


G O rH 


0 CO 


0 


rQ *rH 


3 


G 


0 


4-> G 


•H +-> 


Ph 0 ’H 


PS 


0 P 




«P 


G 


G 


to +-> +J 


G > ’"G • 




P 1 








O 013 


G Ph 0 


tH 0 


(/) 


P 0 DC 


if) 




<0 


O W «H 


O oi if) 


0 O rCj +-> 




0 o 


0 


0 


0 


cd o 


•H ft 


Ph co O G 


•H 


0 p 


V) 


V) 


if) 


if) rQ G 


4 H o 


0 CO 'H H 


O 


0 tp 0 


cd 


rr* 


cd 




G rG p 


rG'HrG O 


<1 


!2 r-\ 


PQ 


pH 


CO 


rH 0 0 


rH 4-> 


E-h £ co 




POP 








G rG rG 


O *H Ph 




• 


C5Q P v-/ 


• 


• 


• 


CO H H 


CO £ O 


• 



l 



; 



CO 

CD 

CO 

G 

CO 





CO 




G 




O 




•H 


CO 


4-> 


4-> 


G 


rH 


rH 


G 


O 


CO 


CO 












er|c 






i » vte. .4toucfi riK^MLrtai&t fe^alkikJt -+ 



VO 

K> 




TOPIC CONCEPTS AND UNDERSTANDINGS SUPPORTING INFORMATION AND INSTRUCTIONAL TECHNIQUES 



0 

& 







Ph 




















0 




V) 












0 




<p 


0 






M 


0 


•H 




O P 




p 


o 


rG 


p 


o 


rG 






oj 


rC 






C_) 0 




p 




P 


p 




P 




E 


rC 


P 


0 




Ph 




ft to 




ft W 






3 


CO 




P 




Ph 




ft p 


0 


ft p 


0 




*H 




s 


oj 




• O 




O 


G 


P 


O 


g 


P 




O 




o 


P 




P O 




o 


3 


Oj 


O 




G 




rH 


• 


rG 


•H 




P 


• 




O 


ft 




o 


ft 




Oj 


p 


in 


ft 




P <P 


s 


p 


S 


6 


P 


g 


E 




o 


G 




• H 




3 O 


H 


o 


53 


o 


o 


Cu 


o 






o 


o 


O 




S 


o 






o 






o 








p 


0 




i-H 


tp 


rH 


rH 




rH 


rH 






0 


0 




H 




P 3 




03 


Oj 


H3 


Oj 


Oj 






Jh 


rH 


H 


ft 




•H P r 3 


P 


G 


G 


P 


G 


g 




0 


P 


0 




(/) 


0 


(/) 


cr* 


g 


in 


o 4 


3 




T3 


P 


EH 


0 




P X P 


X 


0 




x p 






s 


0 


oj 


P 




P P 


0 


H 




0 


p 




0 




o 


tn 


ft 


■H 




ri O ti 


o pC 


1 


o 


rG 


rQ 




ft 






rG 




m 


s 




p 




P 






X 


o 


G 


£ 




i-H P 


o 


rH 


•rH 


p 


rH 


•H 


P 




p 


0 






3 taO 


ft 


rH 


£ 




rH 


£ 






•H 




P 


oj 




to P 


Oj 




p 


Oj 




P 




S 


£ 


rH 






3 


p 


E 


(/) 


(/) 


E 


in 


(/) 






o 


•H 


T3 




P H XJ 


t/> 


0 


0 


t/) 


0 


0 






rH 


P 


g 




P 


P 




rQ 


P 




rQ 


P 




• 


rH 




g 




Ph 3 




0 






0 








s 


< 


rG * 






Ph 


rG 


N 


P 


0 


N 


P 


0 




o 




SiOrG 


in 




O P 


P 


•H 




c 


•rH 




c 




V 






0 




O > 


■rH 


in 


P 


o 


in 


P 


o 




CO 


« 


o 0 


(/) 




fH 


£ 




(/) 






(/) 






S 


p 


G O 


oj 




’Xi o 




0 


0 


X 


0 


0 


X 






p 


rG G 


0 




P CO 


P 


€ 


P 


rH 


E 


P 


rH 




ftp 


P rG 


p 




P CO 


0 


c3 




g 


Cu 




G 




CO 


Oj 


P 


o 




P 'rH 


P 


tn 


O 


o 


in 


o 


O 




3 


£ 


fH 


0 




TJ X? 


03 




£ 






£ 






CO 




0 bo 


T3 




? 


£ 


0 


P 


p 


0 


p 


E 




<3 


rC 


p G 






o o 




rG 




•H 


rG 




Jl 




P 


rH «H 


X 




ft p 


G 


P 


g 


P 


P 


g 






•rH 


•H E 


p 




■rH 




•H 


CO 




•H 


& 






S 


P O 


■rH 




p p 




0 






0 








•p 




O 


rH 


• 


> E 


0 


> 


0 




> 


0 








0 


"d 


•H T3 


r-4 -H 


P 


tH 


P 


• 


rH 


P 


• 






P 


G 0 


.n 


0 


O P 


03 


O 


Oj 


p • 


o 


oj 


P 


* 


■p 


Oj 


G p 






CO 


P 


to m 


0 0 


in 


P 


0 


0 


CO 


G 


oj 


rH 


H 


CO P 


rH 


</) 


rH 


P E 


in 


rH 


P 


E 


S 


o 


G fH 


o 


O 


•H X 




•H 




Oj -H 


■rH 




oj 


•rH 


O ^ 


• H P 


(/) 


<P 


O P 


(/) 


Q 


CO 


£ P 


Q 


in 


£ 


P 


fc: 


H 


oj rH 


























Oj 


bjQ *H 






• 




• 






• 








ft 


o 


G P 



u 

0 



G 

E 

in 



•H 

nd 

•H 

8* 

fn 

t/) 

•H 



•H 

■8 

rH 

o 

CO 



(/) 

0 

rH 

O 

■H 

P 

G 

ft 



bo 

G 

■H 

fH 

■H 

P 

(/) 

0 

•§ 

nd 

•H 

S’ 

P 



P 

3 



vO G 

fn 

0 



■H tH 

E .G <P 



in O 


co £ • 


P -H O 


•rH O 


3 P to 


PSP 




P P 


oJ 


X bo 


X P 


to XI 


P G 


P P 3 


to T3 be 


•rH 'H 


•H P P 


-H 3 


rH X 


hx; d 


0 3 0 


•rH *rH 


•H b0 P 


•H cr* c 


rQ g 


,Q *H P 


to -H P 


G 


3 rC ft 


C »H 


rH "G 


«H E 


P P 


o G 


O P P 


ft— W 


CO G 


C/D P 


to ^ P 


• 


• 


3 fn 3 
W to h 



tp 

O 

*H 

0 

rH 

O 

c 

0 

rG 



0 

P 

oj 

P 

P 

(/) 

3 



r-> 

to 








0 










t 


G 


• 


rH 










p p • 


0 


P 


rQ 










3 3 




to 3 


G 








p • 


P Ph |H 


nd O 


co P O 


P 








C to 


E to 


•H rH 


T3 <-h 


(/) 




to 




P 3 


P P 3 


ft 


■HOP 


G 




p 


• 


P P 


i-H *H O 


G P 


i-H -H <“ t 


G 


0 


P CO 




P i-H 


PEP 


fn G 


O P P 




rQ 


•ft 3 


0 


4h O 


P 3 




CO p P 


G 






rH 


<P 3 


3 3 


0 G 


3 P 


G 


X 


>s o 


o 


•H fi 


3 O P 


G G 


«P Ph CO 




G 




■rH 


T3 


. +J & 


O rG 


O 


E 


E 


E P 


P 


p 


«P O 


E p 


P P 


O 




r 0 


G 


p ,3 


O X ft 




1/1 H O 


jH 


E 


E ^ 


G 


> P 


bO to 


(/) 0 


P x 


<p 


O 


o & 


ft 




to 3 


•H fn 


P -H p 




P 


p t 




,3 3 


POX 


G 


3 to P 


t/) 


G • 


rt 3 


rG 


•rH 


ft 3 Bo 


3i P 


P -H P 


P 


0 


3 


p 


in 


O P P 



rH 


• 


G rH 


3 E -H 


P 


to 


P 


0 


G 


E 


G & 


3 S 


G 


3 


O 0 


G 


in 


O 


G 


O 


0 


o 


(/) rH 


0 


0 


P 


<P P 


tp P P 


E 


p 


•H ,0 




fn 


G 


o in 


O 3 


0 


p 


G 


U 






G 


P P 


rH 


3 


G P 


O 


X 


G 


t/i p 


to 3 E 


0 


P 


•H (/) 


"X 


P 


G 


G 


3 t3 'B 


<P 


3 


G G 


"rd 


•rH 




0 X 


P P 


tp 


P G 


G 


> 


G 


i-H i-H 


rH P 3 


o 


fn 


G 


•rH 


•rH 


O i-H 

3 3 


OHO 




O 


0 0 




P 




3 X E 


tn 




O £> 




o 




3 P 


3 3 0 


0 


to 


X rH 


0 


G 


G 


3 


P rO 


ft 


P 


rH 


O 


0 


P P 


P CO 


o 


P 


rH rH 


O 


•rH 


rH 


r3 3 


3i 3 X 


p 


X 


G -H 


•H 


nd 


o 


H 3 


H 3 .ft 


o 




O > 


P 


G 


G 




(/) 


3 








G 


• 


• 


I-H 


3 







in 

3 

O 


-g 5 


, 3 




•rH 




cp o 


(/) 


</) 




O -H 


0 


G 




P 


ft 


0 


-p 


P 3 


O 


ft 




to *H 


P 


in 


«3 


3 T3 


o 


G 


O 


3 3 


in 


C/3 




CJ P 


M 


• 




• 


• 











S3 

ERIC 






fiiiiiitM 






«&i. . as.;;^> c ym 



CO 

0 





0 




• 


E 






















0 




* 






to 

UJ 


X 




1 


o 

p 
















nzl 






X 

p 


p 


cd 

0 






ZD 


P 




p 


4-1 
















0 




• 




cd 


rH 






CD 4 


O 




bO 


0 


X 


• 








0 




P 




cd 


rH 


0 


0 






HH 


CO 




cd 




PS 


co 






rC 




0 




0 


•H 


PS 






z: 


0 




•H 


O 


0 


s 


>> 


ft 




P 




> 


• 


P 


P 


0 


X 






DC 


r d 






rH 


CO 


•H 


cd 


0 








O 


CO 


cd 


g 


p 






o 








1 


cd 


P 


p 


0 




0 




u 


>s 






o 


<p 






UJ 


p 




X 




0 


cd 








P 




cd 


cd 






P 






H 


O 




pQ 


s 


p 


P 


cd 






cd 






0 




3 


o 














o 


o 




E 


4-) 




p 


• 






CO 


O 


o 


0 






_j 


0 






p 


c 


E 


E 


o 




P 


g 


P 


rH 


o 


P 


CO 






c 


P 




0 


p 


•H 


CO 


3 






CO 


O 


CO 


cd 


ft 




0 


CO 








3 






o 




c 


bO 


0 






•H 


P! 


P 


X 


P 


S 1 ' 






o 


p 




<N 


0 


p 


cd 




rH 




rH 


P 


■H 


0 


0 


0 


> 


cd 


u- 


V) K? 


HH 


P 




rH 


0 


p 


E 


rO 




rH 


O 


cd 


> 




X 


•H 


rH 


°>«) 


a •- 


h- 


CO 






0 


X 


P 


o 


cd 




W 


0 


bO 


0 


0 


X 


P 


rH 






o 


pj 




0 








p 


ft 






P 


cd 


CO 




p 


o 


O 






ZD 


o 




bO 


0 


jjj 


0 


4-) 


cd 






0 






P 


p 


cd 


O 


5oo 


> 8 o'S 


DP 


E 




p 




c 


PS 




o 




• 




rH 


p 


0 


cd 


o 


0 


O m *n 


o>S ® 


h- 


0 




cd 


P 




o 








g 




cd 


o 


■H 


Woo 




C/) 


Q 




x 




o 


bO 


P 


CO 




o 


PS 


■H 


<p 


P 




"TD 


X 


\2 2 


V2£S 


Z 






o 


<P 


• H 


P 


cd 


0 




V 


o 






o 


X 


cd 


P 


h 




HH 








o 


E 


0 


N 


PS 






•H 




a 


PS 


P 


p 


0 


u r 


— ^CZTl 




• 




X 




o 




cd 


o 




<0 


P 


X 


tH 




•H 


cd 


«— T 


— H= 


Q 


£ 




rH 


CO 


p 




X 








cd 


O 


•H 






P 




^ — > 




o 




0 


CO 


cd 


§ 




X 






•H 


P 


4h 


fl 




bo 


o 






<c 






> 


o 






PS 


rH 


• 




"TD 


cd 


O 


cd 


0 


PS 












■H 


rH 


0 


CO 


o 


PS 


p 




cd 


£ 




ft 


PS 














P 




X 


cd 


•H 


o 


0 




P 


0 


•H 


X 


O 


•H 




o. 


__^T1 


o 






• H 


0 


P 


X 


P 




p 




m 




rH 


o 


P 


B 


t 




HH 


*■§ 




CO 


X 






cd 


0 


p 


o 


> 


& 


rH 


CO 




3 




""■gp 


s 


g 




o 

ft 


P 


CO 

0 


P 

PS 


•H 


X 

p 


cd 

E 


V 

-P 


o 


■H 

P 


cd 

P 


cd 


o 

p 




0 


a** 


IV 

d\ > ' 








P 


M 


0 


cd 








CO 


O 


b0 


O 


p 


• 


& 


ji ri «A*n 


v) 5 *n 


& 

o 


v 




0 

X 


cd 

X 


cd 

E 


1 


P 


0 

p 


<p 

O 




o 


cd 

O 


O 

P 


P 

0 


o 

0 


0 

bO 


O 

o 


Cr u tj 

o -Qti 


> w s* 
o O'P 


UL 




• • 


p 


P 




rH 


0 


cd 




« 


X 


• H 


o 


E 


rH 


P 


to 


r£TJ n 


3 go 


zzz 


CO 


bO 






to 


0 


X 




c 


Ss 


p 


"TD 


X 




0 


0 


o 


U ? o-g 


JL 


HH 




c 


0 


0 


3 




P 


X 


o 




0 


cd 


ft 


1 o 




> 


p 


> k* w 




ft 


•H 


P 


P 


0 


0 




0 


•H 


0) 


B 


P 


<p 


o 


s 


• H 


p 






CD 






cd 


cd 


rH 


X 


0 


rC 


P 


4^ 




cd 






ns 


o 






z 




O 


P 


P 


O 


H 


X 


P 


cd 


« 


bO 


o 


& 


0 




0 






HH 


rH 


P 


P 


3 




•H 




P 


P 


PJ 






o 


CO 


rH 






(— 


CO 


rH 


CO 


CO 


PS 




P 


0 


P 




•H 


0 


p 


rH 


bo 


0 


0 








o 


2 


3 




• 


o 


O 


0 


05 




o 


0 


0 


P 




0 






o 


J§ 


m 


rH 


rH 


0 


0 


CO 


PS 


PS 


K 


O 


cd 


0 


> 


cd 


cd 






ft 




rH 


rH 


X 


PI 


0 


■H 


0 


o 


rH 


rH 


X 


0 


X 


0 


X 






Q- 


CO 


0 


M 


HH 


p 


O 


Q 


CO 


ft 


£ 


rH 


ft 


CO 


O 


CJ 


rH 


p 






ZD 


V 


X 
















05 


O 


















to 


ft 


p 


• 


• 






• 






C5 


<P 


• 






• 











P 


• 

rH 


o 


3 


4H 


P 




0 


CO 


> 


rH 


0 


3 


CO 


3 




a 


0 


3 


P 


a 


3 




P 


PS 


P 


o 


CO 


•H 


3 


P 


O 


o 


a 


3 


0 


P 


Q 


p 




CO 




3 


• 


•H 


CO 




p 


0 


3 


> 


0 


3 


E 


r 3 


•H 




P 


to 


0 


p 


ft 


0 


X 


p 


0 


§ 


0 


O 


rH 


O 


ft 




a 


P 


■H 


0 


CO 


bO 




•H 


bO 


0 


3 


CD 


«H 




P 


rH 


O 


O 


3 


O 


nD 


X 


3 


o 


O 


CO 


O 






</) 

CD 



Q 

Z 

< 

h" 

(/) 

ft 

UJ 

Q 

l5 

Q 

Z 

< 

(/) 
I — 
ft 
UJ 
O 
Z 

o 

o 



<D 




• 












> 




■H 












4-1 *H 




0 




box: 








O 4-5 




rH 




P 4-> 








O 




O 




05 bO 








CO ClJ 




3 


T3 


P P 




P 




CD O 




3 


0 


05 05 




bO O 




Pi ,r 4 






0 


H 




3 3 




X'P 




g 


ft 


bO 




•H 




4-) cd 




3 


to 


P 05 




P CO 




h 




•H 




•rH > 




O «H 




rH 




rH 


X 


4-5 cd 




0 




3 >s 




0 


bO 


cd S 




P P 




ft <™c 




r3 


•H 


P 




0 *H 




■H *H 






X 


4-5 p 




nD 


• 


O 3 




0 




05 05 




, X 


CO 


3 P 




P 


0 


P 4-5 




Mh bO 


0 


■H P 




3 


p 


05 p 




O 3 


CO 


h "P 






3 


P< o 




O 


3 


Ph cd 




CO 




X 




w x 


0 


p 




0 


CO 


05 CO 




T3 4-> 


CO 


<D 




rH 


0 


P 




O 




d> g 




O 


rH 


cd 4-( 


% 


X P 


3 


P O 




•H 


o 


o 


CO 


4-5 0 


3 


rP P 




P 


•H • 


tf) 


X 


0 > 


E 


4-5 4-1 


• 


P 


p to 


V) 


3 


E 05 


3 




CO 


3 


P 3 


cd pj 


P 




r3 


(D p 


0 


ft 


3 O 


P o 


l 


P s 




P O 


o 




ft P 


•H 


X 


P O 


>s 




3 


3 


P 


cd V) 




3 »H 





p 

0 03 P 
P *H co 
0 T) ^ 
X rt 3 
H P w 



ft 



P 0 

0 i-H 

PQ 0 




CD 0 



0 rt nd 
P -H 0 

0 r CJ P 

1 ctl o 

H P 3 



nd 

0 

V) 

O 

ft 

X 

0 

0 

& 

E 



■H 

4-4 

O 

•H • 

X g 
Ph o 
cd *h 
P 4-> 
bo cd 

O »H 
4-> n3 
O cd 
X P 

Ph 

X 

C rO 



r d 

0 

bo 

& 

■s 

CO 

*H 

0 

0 o 

^ S 

O 

Cd tO 
6 

CD 

CD > 
Ph-H 
O 4-> 
O O 
to ct 3 
o o 
p *H 

4-> T3 
O Ctl 
0 P 

rH 

0 3 

5 ^ 



P 

s 

0 



p 

p 

CO 

s 

•H 

0 

s > 

3 «H 
p 
CO o 
•H 3 

o 

P -H 
0 xJ 
P 3 

§ ^ 
O CO 

o 0 

P 

p p 

0 to 



to 

0 

•H 



bo cd +■> 



■H g 
0 6 
rn K 
4 -> 0 
0 cd 4 -> 
td X fi 
H 4 -> *H 







4-4 


o 




O 


HH 






ft 


3 


P P 


o 


<P O 


o o 


1 — 


O *H 


•H "H 




P 


4-> 4-> 




co 3 


O cd 




0 *H 


0 -H 




ftT^ 
X 3 


4-> T3 
0 cd 




H P 


Q P 




• 


• 



O 

ERIC 



CD 



CO 


rP 


l 4-> m 
H O 




• 


LU 


bo 




>> 


n> 




<D PS 




P 


cr 


P 


Ph «H P 1 0 




H— 1 


rQ 


P O 


0 




z 




V) *H 


> 


P 


□c 


03 


o 4-> 


P 


oJ 


o 




a) rt oi 


0 


0 


LP 


toil P E 


to 


rH 


P 


0 


H + J H 


rO 


O 




P 


o 


o 




— 1 




m 




P 


< 


P 


• 3 


0 






CT 1 0 O <D 


P 


P 


o 


Q) 


O i— 1 xJ 


o 


o 


HH 


fn 


•H O E— i 






P 






0 


4-> 


o 


fn 




rP 


P 


r3 


<D 


u 


4-> 


P 


c£ 


X) T3 V) C 




P 


P 


6 


<D O 


o 


O 


t/) 


CO 


* V) *H 


•p 


P 




J2H C Ifl 




•H 


HH 


o 


O 0 V5 


p 


o3 






XJ "O *rH 


p 




Q 


"p 


O G g 


rH 


•P 


z 


p 


O O 0 


•H 


0 


< 


o 


rH O 


6 


•n 






rt 0 


•H 




gg 


o 


fn > 


to 


0 


o 




i-H O *rH 






HH 


0 


X Ph +-> 


to 


P 


P 


Ph 


irC d O 


•H 


P 


<c 


>s 


4-> > rt 




•H 




•p 


0 O ^ 


P 




1 


rH «H 


O 


rH 


o 


p 


•» o 'd 


P 


P 


Lu 


O 


0 X5 d 


P 




z 


•H 


OOP 


4-> 


rP 


HH 


to 


P o 




bo 




P 


d r-l CIS 


P 




CD 


P 


o d 


o X! 


Z 


P 


V) «p 


Ph 


*-H 


*H 


T3 O 


CO 


TO 


|— 


"P 


■M 0 


> 




Ol 




-C H 




g 


O 


0 


bo O 4-> 


0 


O 


D- 


rP 


•H O CO rP 


P 


Q- 


H 


H O ftp 


P 


H> 










CO 


• 









v 



CO 

CD 



O 



CO 

cd 



Q 

Z 

ID 

Q 

<c 

co 



Q- 

LU 

O 



O 

O 



O 



O- 

O 



| ERIC 

'j j|22S 



p 

o 

•H 

P 



P 

O 



03 Ph 
• H 03 



o3 

P "P 
0 



V) P 
P 03 



P 

P 



o 
0 

p 
0 03 
'Td to 



a) r Sa 

1 § 

d h 

rP rP 
O 4-> 



T3 t/) 

2 * 
o o 



h 

0 

P 

•H 

03 



O 



0) 

rP 

H 



§ 
rt o 
P 

4-> Cti 



P 

•H 



bo 

P 

0 

P 

CD 



g 

•H 

P 

O 

6 



p 

o 



P 

Ph 



o3 



§ 

I 

p 

to 

o3 

0 

e 



o3 



P 

O 



rP 

to 

p 

Ph 



0 

O 

■3 

o 

p 

Ph 



o3 



o3 



to 

•H 



to 

*d 

P 

0 



to 

•H 



0 

O 

P 

O 

P 



0 

O 

P 

O 

Pi 



&0 



p 

o 



o 

0 

> 



s 

£ 



o 

rP 



0 ) . 
o a) 
h bo 

<2 § 

<•8 



CO 

Ss 

o 

*4 



p 

•H 

o3 



B* 

W 



s 

<0 

0) 



v 

03 

S 



03 V) 



Ss f 

§>§> 

V *rH 

Q T3 



§ 



§ 



P 

O 

•H 



O 

0 

P 

•H 

T3 



03 



O 

rO 



to 

03 

rP 



0 

O 

P 

O 

P 



to 

0 

O 

P 

O 

P 




P 

o 



o 

0 

> 



0 



o3 

P 



to 

p 



'p . . 
0 o3 






o 

p 0 p 
O P O 
P 03 P 
o o 

0 *H P 
> "P 
P P 
<£ *H O 



0 


T3 


f3 


p 


0 


rt 'T3 
0 


to 


T3 O 


P 


0 P 
o rt w 


0 


PH 0 


O 


rt co o 


P 


rH rP P 


o 


d p o 




CQ d 4n 



to 

0 

O 

P 

o 

p 




0 
O 
P 
O 
P 
P 

bOrP 

to 

o p 

f-H Ph 



i 



§ 



d 

V) 

0 

p 






0 

+-> 

d 

u 



V) 

d 



p 


0 


bO 


o 


rH 


P 




bO 


•H 


i 


P P 


P 




•H O 


O 




to 


P 


p 


P 





D U 1/1 



P P 


4-> MH 


o 




o 


Mh 


p 




IS *H 


V) 0 


o 




O P 
P o 


• H 

0 


p 




P 0 


0 rP 


p 




P P 


o +J 


p 




•H 


p 


0 




P ^ 


O O 


p 




3 


4h 4-1 


0 


• 


0 •/* 




p 


P 


to rC • 


4-> rH 


p 


o 


•H P 0 


p d 


•H 


0 



ct* 

0 



3 
V) a) 



d 

p 



•8 



<d o <d d 

p p > 



o a) 



< *4H w 



p 

o 



r~N 

O 



i i 



r< 
+ 
T < 



j 












Diagram C&) shows two opposed equal forces producing 
no motion. 



00 

LU 



m 

o 

LU 



< 

o 

HH 

H- 

cd 

ZD 

Qd 

H- 

00 

HH 

Q 

< 

O 

HH 

H- 

< 

O 



o 

s 

ft 

0 

X 

ft 

o 

ft 



3 

CT" 

0 

0 

O 

3 

o 

ft , 



§ § 
ft 3 

a & 

tO 3 
0 *H 
3 d 

0 ft 
X O 
ft 

if) 

if) 0 
•H O 
3 

t — \ O 

O ft 



0 

A 

0 ft 

S 8 

4h 

# 

V) bo 
<D P 

i— I «rH 

bo > 

S o 

if) 

ft 

X X 

MrO 

•H 

3 d 

0 

ft ft 

3 3 

rH 

tO 3 
0 O 

O rH 

3 3 

0 o 
ft 

0 

1 'f 

ft X 

3 

52 £ 



O g 

2: *H 
■M <M 
O 

0 0 

■M >H 
Td 
b0 

p 9> 

•H X 
P H 
•H 
P 

■M • 
P P 
O iH 
O bO 
p 

0 P 
iH *H 
bo fn 

•H 0 
3 r3 
ft ft 



ft 

o 



3 

3 

0 
bo 
03 
•H 
d 

0 

r3 

ft 

V) 

oj 

1 
X 
CO 

to 

•H 



O 
A 

if) 

O 

d 



ft ft 
r3 O 
bO 

•H to 
3 bO 
0 

0 rt h 

O 

3 ft 0 
‘ O X 
ft 

0 

to to 



0 
<D iH 
O bO 



fn 

O 



§ 



ft ft 
O 



0 

3 



ft 

§ 
ft d 
rH 0 

3 ft 

to 0 

0 rH 



CD 




0 




3 


p 


3 


p 


& 




£ 


ft 


£ 


3 


c 






£ 


h-H 


c3 


3 


c3 


ft 


a> 


to 


p 


o 


ft 


3 


3 


3 


rH 


■M 


0 


rP 


o 


CP 


bO 


3 


bO 


3 


o 


O 


■M 




o 


3 


ft 


3 


to 


F< 


3 


m 


0 


CL 


•H 


0 


•H 


0 


X 


O 


A 


ft 


Q 


to 


Q 


3 




ft 


o 


ft 



<N 

0 

d 

*H 

to 



<N 

0 

d 

*H 

to 



0 

O 

3 

o 

ft 

ft 

§ 

ft 



s 

o 



to 

to 

3 

o 

to 

•rH 



ft 

•H 

s 

c 

o 

o 



ID 

00 




ft 

O 



0 
I r3 
3 ft 
0 0 
•r-> Ph to 

rO 0 

0^6 
3 *H 
‘ ft 



o 

£ 

ft 



3 

o 

£ 



0 
o 
3 
oj 
ft 
to 
•H 

a: d 
3 

o d 
3 P 

S 

V) 
P 

K © 
*g S 

h P 

-K> +j 

Q) o 

^ p 



S 

•8 



§> 



A 

ft 

ft 

O 

ft 

o 

£ 

o 

3 

ft 

0 

X 

ft 



O ft 
0 
•r“* 

*8 



i 



< D 4-> 

P 4h 

P 

X vD 
4-> 



V) 

cti 



s 

-K> 

03 

S 

o 

s 

03 



•8 

0 

r3 

ft 

ft 

ft 

•H 

A 



oj 

§• 

0 



•H 

nd 

0 



0 
X 
ft 

ft 
•H 
i CD 

0 O CM 
*H PJ 
ft cd X 
6 ft 
to 
•H 
*d 



X 

0 



ft 

ft 



3 

o 

ft 



0 to 

A 

ft to 
•H 



O 

ft 



ft 

to 

•H 

"d 



"d 

§ 

to 

"d 



T> 

0 



o 
ft 
3 h 
o 0 
ft ft 



0 

rH 

ft ft 
g to 
•H 0 
to X 
bO 
Oj *H 



0 


E 




w S 


0 0 


0 


3 


rP 






0 A A 


ft to 




bO • <13 






O bO ft 


3 ft 


0 


■H (/) X 




b04^ 


H *H 


S *H 


A 


P 4-> 4-> 




•H H 


O 0 *> . 




ft 


& *H 


• 


P 


ft > ft to 


O 


V ' 


P P 


>> 


S 


0 ,n 


* ft 




P o 


ft 


• 


0 ft 0 ft 


^5 



<35 tO 

Ss W 



3 

•H 

to 



K 

V „ 
•ft pi 

rH 

s a 

•«4 T3 
Af 1=1 
<1> 
Ph 

§ <D 

4-> 







p 


+3 


p 


S ,P 
03 & 
+3 
O 


B4 


• 


CO 


% 


CO 

s 


rH 

£ 


CO 


p 


V 


o 


G> 


Ph 





0 








ft 


to 






ft 


0 






• 


bo 




00 


4-1 T3 


3 




CD 


•h a> 


3 






o 


ft 




h-H 


S P 


O 




Q 


p P 






2 


•H i-H 


0 




< 


P P 


o 




ft 


P> rP 


3 


• 


00 


•H 


•d 


ft 


CP 


i-H <13 


o 


o 


LU 


•H h 


3 


0 


O 


P P 


Ph 


•r-> 




O" 




ft 


ID 


P to 


to 


O 




p 


0 




Q 


P O 


o 


3 




•H p 


3 


3 


< 


o 


O 






to 4 h 


ft 


ft 


00 


•H 




O 


ft 


■P 


'd 




CL 


4-> P 


0 


3 


LU 


O P 


o 


O 


CD 


p h 


3 


•H 




•r- > p 


3 


ft 


O 


rP P 


rH 


O 


CD 


o o 


3 


£ 




p 


ft 






P o 


3 


ft 




< O 


ft 


o 



!' 

r; 



r. 

| 



O 

M 

CL 

O 



ft 




















o 




0 


d 




3 












• 


O 


3 




3 






• 




0 


3 


3 


3 










ft 


0 


o 


0 


O 






to 


0 




3 


ft 


3 


ft 


ft 


to 




0 


o 




O 


ft 


O 


ft 




to 




> 


3 




S 


~ s 


ft 


3 


0 


3 




O 


O 






O 3 


• 


£ 


ft 


£ 




E 


ft 




O 


ft 


rH (0 




ft 






• 




• 


d 


ft 


3 ft 


ft 




3 




0 0 


ft 


0 




0 o 


to o 


O 


ft 






o o 


ft 


o 


o 


3 


3 0 




O 


3 




3 3 


o 


3 


ft 


d 3 


0 *n 


X 




0 




O 3 


ft 


3 




O 


> ft 


ft 


0 


0 




ft ft 




ft 


>s 


tO *H 


•H O 


•H 


3 


s 




to 


0 


to 


ft 


•H ft 




ft 


3 


ft 




3 *H 


d 


•H 


•rH 


•H 


§ 3 


3 


to 


0 




d 


3 


d 


rH 


Xd 


0 


3 


3 


ft 




3 


pH 




•H 


bo 3 


3 0 


3 


0 






0 3 


o 


X 


ft 


3 O 


S 


cr 


£ 


3 




ft 


p • 




3 


0 O 


to ft 






o 




S ft 


•H P 


0 




3 , 


•H 0 


0 


3 


•H 




bO 


O 


o 


0 


0 3 


ft 


ft 




ft • 




0 3 


to p 


3 


ft 


O 


3 


ft 


to 


O ft 




3 O 


•p p 


o 


ft 


rH 


o c 




•H 


3 ft 




O 3 


•H +J 


ft 




3 g 


•H O 


to 




3 3 




d ft 


P to 




to 


•H O 


ft *H 


•H 


ft 


ft 3 




ft 


P -H 


II 


•H 


ft *H 


3 ft 




ft 


ft 0 




to 








3 ft 


ft o 


to 


bJO 


3 




•H ft 




ft 


X 


0 «H 


•rH 3 


to 


•H 


0 




o 


U nd 


3 


bO 


ft to 


> 3 


3 


0 


ft ft 




ft 0 


o p 


O 


3 


o o 


3 ft 




& 


O ft 




3 *n 


12 P 


& 


0 


CL P-i 


3 ft 










O ft 






3 




CD 3 


• 


0 






& o 


• 


• 


W 


• 






















' 3 








Ss 


ft 










O 








Q 


3 










•H 








rss 


0 










ft 










£ 










3 










0 










ft 










3 






X 




•H 








§ 


3 






bO 




> 










to 






3 




3 








CO 


3 






0 




3 










0 






3 




CD 








0 


S 






W 












3 












• 








O 


• 






• 

























i 

r ® 

ERLC 

- 1 . 






00 

US 



X 

cj 

US 

h- 



< 

o 

h- 

O 

X 

ex 

I— 

00 



o 

< 



h" 

< 

I 

o 

UL 



CD 



h" 

CX 

O 

CL 

CL 

00 



o 

M 

CL 

o 

h" 



o 

ERIC 











/ N 












P 












Oh 










*> B 


' — / 




rH 


P O 
„ B P 


i it 


to 0 
h S 


to 




rH 


0 *H 


rH ft 


■H O 


B 




cd B O 0 


fi <D • 


3 ft 


*H 






fi ftp Tl ft r-v 


P 0 


cd 




P 


Td 


ft 0 fi 


tO to 


P 




cd 


fi fi 


0 ft 


B 


to 




rB 


0 ) vi to 


Ph bO 0 


m o 






P 


H ® rl 


fi X 


o x 


Oh 






__, IS 


0 ’H 




O 




P 


Td O Td 


rP |3 0 


P 0 




r— > 


3 


ft rH 0 


fi </> E 


B rB 


P 


• 


o 


ft P 


o 


bo P 


B 


O 




0 ft 


(fi Td tO 


♦H 


0-0 


0 


p 


0 X 0 ) 


O P 


rH 0 


•H 


to 


B 


tO p ft 


P TP 


Oh p 


0 


'+-J 


■H 


ft o 


fi Ph P 


cd 


»B 




O 


0 p 


P P ft 


0 rH 




0 


ft 


H ft 'TP 


•H fi ' 


B 3 


X 


e 




< 1 ) ft 


O fi 


O O 




*H 




ftJ P PS 


ft ( 1 ) XI 


rH • • 


/ s 


P 


• 


o o 


P fi 


ft cd cd 


• 




0 


0 to 


5 fi fi 


3 UH 


to 


K 


P 


• •!—> 


O *H O 


fi 


B 




0 


I-H pQ <D 


rH VI 


rfi g 


rH 


O 


rB 


ft O pft 


P 


rH • fi 




LO 


P 


•H H 


p X o 


ft Td O 




LO 




P fi 


X P P 


3 : fi P 


P 




P 


fi ft 


p fi 


fi 


A 




«H 


0 


P -H 


X P 


OjO 






fi ,ft bo fi ft 


• fiS 


*H 




T 3 


O P fi 


ra fi x) 


ft TP P 


0 




rH 


Ph ’H "H 


P P 


0 ) fi 


S 




o 


. is 13 


X E 


3 o M 






B 


|3 to 


bO P fi 


O o fi 


B 






O 0 


fi fi O 


ftj P *H 


3 




T 3 


CT 3 g 


POP 


0) to to 


O 




B 


«H 3 


fi to 


CO fi 


X 




3 


WHH 


P P fi 


ft fi 








■H rH 3 


fi fi 


3 x. 


ii 



0 



Cd 



ft 
O X 



P 

to 



T3 

B 

0 

ft 



O -H B 
■HOP 
P ft 



B B 
P 



P 

b 

■H tO 
O P 
ft •H 



0 

X 

P 



3 
nd 
B , 

0 <P 
ft O 



0 

B 

•H 



B 

0 

0 



B DOB 
B 

H tO 

£ B 
to X 



0 

B 

P 



® H XJ 


0 


ft 13 P 


S 


Ph 


o 


g DOO 


ft 


ft fi rH 


0 


0 ) -H P 


to 


-ft E > 


p 


Q) *H P 


o 


R) fi Td 


X 







0 






• 




• 




0 


to 


0 










rB 


1 








p 




to o 


rH 


B 




1 




• 


P 


to 




P 




bo O 


^ fi 


rH d 


ft 


P 


0 






B 




0 




O 


rH 


P -H <D 


fi o 


cd cd 


P 0 










B O 


Oh 


nD 




S 


cd 


•H fi W 


O is 


3 P 


O' o 


<P 


p 




00 


p *H 


o 








3 


MO fi 


|3 


cr* to 


0 0 fi 


O 






CD 


O P 




P 


• 


DO 


cr 


fi o o 


0 


0 -H 


pp o 




to 




2! 


£ zJ 


jJn 


o 


c 


B 


0 


fi ft Ph 


0 X 


X 


0 fi (fi 


to 


cd 




M 


’u 


bO 


B 


o 


•H 


• 


X 'H X 


rP fi 


0 


ft 


p 


B 




Q 


0 S 


P 




•rH 


O 


+j Td 


OH (D 


fi 


B 0 


•H to 0 


o • 






2! 


rB O 


0 


nd 


P 


id 


•H fi 




to 


•H ,B 


pft 0 o 


•rH 0 


p 




< 


P o 


B 


0 


cd 




P o 


X, ft O 


** rH 


pft fi 


o E P 


P s 


0 




1 — 




0 


P 


E3 


Oh 


fi o 


pO o ^fi 


to fi • 


O 


ft *H ft 


cd 3 


> 




CO 


o 0 




cd 


H 


o 


o 


fi 


0 ft 0 


fi to 


E fi fi 


•H rH 


0 




ft 


P B 


0 


0 


O 




fi </) 


•* 


to cr ft 


E 0 


to 


H Ph 


rH 


'i 


UJ 


P 


B • 


P 


Oh 


0 


Q> 


ft Td fi 


(0 0 *H 


E • 


ft 0 # H 


cd 






Q 


rH 


P P 


O 


to 


p 


^ fi 


O 0) fi 


o x 


fi -H 0 


o to 


> x 


0 




21 


cd r B 


O 




B 


cd 


O O 


2 o 


rH 0 O 


fi o 


(fi fi 0 


0 


^fi 




X 


p 0 


(0 0 


P 


cd 


P 


Ph P- 


^ Ph W 


ft fi 


<fi fi 


O O fi 


0 B 


P 






rr* P 

ix — i 


•H 'i — > 


0 


P 






E to fi 


ft -H E 


O 0 O 


(fi 


B b iH 






Q 


0 cd 


^ -S 


rB 


p 


0 


fi • 


fi *H 


o pft 


u 4h 


fi 0 


Cd rH 


P 




X 


0 


X o 


P 




E 


to 


O •» 4h 


•H O 0 


fi fi 


p 0 pft 


o 


o 




< 


w H 


b0 


■rH 


DO 


•rH 


to pd 


Mh a> a> 


fi fi ,ft 


P O fi 


Ph O fi 


to p 








•H 0) 


P S 


0 


B 


P 


•rH rH 


VI O fi 


o e fi 


PhMh fi 


fi P 


0 *H 


0 




CO 




0 cd 


S 


•H 




1 


p P 0 


•H 


c o 


P ft (fi 


fi 


to 




h— 


,_ d P 


B f( 




P 


0 


P 


fi fi pQ 


fi fi X, 


•H fi Cfi 


O fi O 


•H 0 


3 




CL 


fi 2 


0 Oh 


to 


3 


B 


0 P 


fi fi 


«fi pO 


fi (fi 


to 


B B 






UJ 


fi rfi 


O 


•H 


nd 


P 


£ Oh 


fi to fi fi 


o 


p* O 0 


p^ -H 0 


O P 


fi 




CJ 


P 


o 








o 


•HOP 


fi fi fi 


fi (fi 


fi to O 


cd 


o 


-ji 


X 


P 


•H B 


rN 


nd 


to 


ftO 


to Td fi pfi 


p ft p 


O 4H 0 


o 0 ft 


E U 






o 


O P 


P O 


BjO 


0 


•rH 


0 LO 


0 O fi 


O *H O 


|3 0 X 


|3 fi ft 


o 




Jl 

-1 


o 


0 3 


0 *H 


P 


>s 




(0 LO 


P •* fi o 


,ft 


fi 


P 


0 


o 


"I 




•\ — ^ ft 


B P 


0 


O 


P 


p 


■H 0 fi fi 


fi fi fi 


0 0 


0 0 to 


rH p 


o 


( 




rg S 


•H O 


B 


P 


0 


o o 


rC O fi 


■H P p 


X pft «fi 


X X -H 


Ph 0 








O *H 


^ E 


W 


P 


g 


X p 


O fi o 


33 Ph Ph 


H fi O 


E-h fi Td 


E > 


< 


1 












O 




fi O ft 4h 








■H 0 










• 


• 




ft 


• 


5S Mh o o 


• 


• 


• 


CO rH 


• 





B 

0 

§ 

ft 



<p 

o 

to 

0 

rH tO 

ft 0 
■H B 
O -H 
B B 

•rH O 

B cd 
ft E 



to 

0 

B 

•H 

fi 

cd 

E 

0 

rH 

f 

■H 

CO 






TOPIC CONCEPTS AND UNDERSTANDINGS SUPPORTING INFORMATION AND INSTRUCTIONAL TECHNIQUES 
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Fluids may exert pressure which • Remove the screw cap from a large metal can. Add 

is defined as the force per unit a small amount of water and boil until steam escapes, 

area. Remove from heat and recap the can. As the steam 

cools, air pressure will collapse the can. 





ta 

nd 

■H 

3 



<p 



<P 

o 



0 

P 

3 

V) 

ta 



ta 

3 

o 

• H 
P 
O 
0 
P 
•H 



0 

P 

ft* 



*» 3 



3 3 
■H *H 
O 

P-i rH 

!§• 

ctJ •<!) 



4 -> to 
<1 "H 



T 3 

d> < 1 > 
+-» X 
O P 
<D 

<P 4h 
*P O 






<D 
P ft 
O cd 
G X 

Vi 

to 

•H 0 

to P 
T 3 

■h h 
P o 



? p 0 



m 3 

O rH 

o 

0 > 
fH 

p 0 
tO XI CtJ 
CO P P 
0 d 
h X o 

Dh p o 



h 

0 

P 

•H 



I T3 
ctJ 0 

o -/-> 

■H P 
rH *H 
P< S 

s-s 

3 



s 



to 
P 
o 

CO 0 -H 
•H fn P 

P O 

CO CO 0 

to to p 
0 0 .H 
h fn *P 
Ph ft 



P 

•rH 



0 

pP 

H 









rH 






0 














0 








bO 


rH 






p3 








0 




4h 


P 








3 


•H 


0 




P 


P 






r9 




3 


• 






♦pH 


P 


r3 




4h 


0 


P 




3 




o 


S 


0 






P 




P 




P 


r3 


p 


P 








P 






ft 








o 


3 


b0 


o 




3 


ft 


0 


3 


0 




in 


0 


3 






S 


•H 




(/) 


rr 


o 


r3 


P 


p 






rH 


•H 




rH 




0 


p 


(/) 


o 


p 


P 




3 




3 


■H 






0 


0 


s 


r3 


3 


o 






rH 


P 






r3 


0 




> 


r3 




U) 


rH 


0 


0 




Oj 


P 




E 








0 


P 


0 


•H 


ba 


ca 


r3 


ta 


o 


(/) 




o 




3 




rH 




r3 


0 






p 


ca 


•H 


3 




P 


P 


0 






3 


H 


s 


3 


3 




o 


P 


O 




<p 


0 


p 




0 


•H 










ta 


P 


P 


E 




P 


O 




r3 






0 


3 


t>a 


ca 


o 


0 


0 




p 


3 


0 




P 




• 


r3 


rH 


3 


o 


3 


> 


Q 






S 


*3 






o 


p 


P 


O 


•H 


P 


















o 


o 


0 




ffi 


ta 


O 


3 


Tj 






ba 


3 


0 




p 


rH 


r* 


rH 


P 


3 


§ 


0 


• 




3 


■H 


r3 






rQ 


3 


3 








O 


ba 




• • 


*rH 




P 




p 




0 


3 


• 




>s 


rH 


P 






bo 


P 






0 


3 


rO 


cr 




• 


tH 


P 


0 


ft 


i ^ 


3 


CJ 


0 


• 


P 


0 




0 


T-^ 


P 


rH 




E 


V 


o 


3 


0 


P 


0 


3 


3 


3 




cx. 


0 


3 


ca 


P 




rH 


►3 


•1 — 4 


O 


o 


S 


O 




rH 




P 


P 


•H 


3 



V 



X O 



§ 



o c 

5 *H 



5 ? 



ctJ 

5 



§ 

N 



■H 



ta 



fx. 


0 


• 3 


•H P 


5 


Sn Mh -H ctJ 


rH 


to 


P r3 


0 rO 


S 0 


O h 


CX, ° % 


rH 


- Ctj 


*H P 


rH 




rH 0 


o a> 


3 


CO 


3 


3 0 


d t30 mh +-* 


Co ?H rd rd 


•H 


<D 




O rH 


Co *H 


fH CtJ 


*■ <D +-> 


P 


^ rH 


3 0 


ta 3 


O (U 


<D S 


V P4 fn 


P 


ft 


•h ba 


O 




> _ * 


CtJ -H tO 


3 


S ,r ^ 


P 


0 ta 


S _ 


o -d ^ 


to tl) CtJ < 


ft 


•^5 O 


P 0 x; 


O rt 


tl> o 


S 40 


0 


C 


o E 


+-> <D 


rH 


<D +-> O 


O S 


-H 


0 rO 




mh p 


rd O rH 


K ctJ O • 




?h fn 


•r-i 3 


S 4-> 


p 3 


pop 


S rH 0 


P 


■^1 ft 


CO 


o 


0 O 


rH 


« fi pi p 




O 


?H MH 


> rH 


(30 rH d 


Pq -h 3 


3 


c» - 

to 


3 • 


4 h O 


O ft 


d o (D 
■H uu 


•* +-> 

0) X (1> 


*H 


Q <D 


3 0 


(30 (30 


3 


+J o 


4^ rH X> 4-> 


0 


5 h 'P 


o 


C »3 


3 


0(1)0 


(3 rH p (0 


ta 


43 a> 


r3 3 


•H *H 


P 


OPS 


Sn CtJ 4-> fH 


■H 


Co € 


ba 3 


t30T3 


rH 3 


rH +■> 


+i O -H 


P 


K -H 


•H rH 


d CtJ 


rH O 


rH <L> 


CQ -H (0 4H 




o ,2 


0 3 


2 <D 


■H Ph 


0<HP 


S 4-> (0 


rH 


g o 

c» h 
R) < 


& rO 

• 


XI u 


ft ta 

• 


o o +-> 


fn ctJ O 
tl) rH pS 

H > (30 +-> 


rH 

•H 



0 

,3 



V) Oj 
0 

rO 3 
•H »H 
P 

CJ p 

ta o 
0 0 
Tj ' r“ 

rQ 

0 O 



r3 

ba 

•H 

0 

S 



P 

O •H 
P oj 



P 

§ 



0 

rP 

P 



P 

•H 



O T) rl 
•H *H CtJ 
•H P 
P *- 1 

CtJ «P 
P 

T3 Mh X 
X O I-H 
rP *“J 

6 $ 
o 3 
•h cr 
P 0 



Ph 3 

•rH P 

o 

p p 

•H O 
P 

ft 0 
O 

- P 

to o 

0 <p 

T) 

0 P 

E P 



o • 

+J T3 
0 

rH O 

P P 
P rH 
cr ft 
0 to 

•H 

bOT3 

•gfl 

0 -H 

•° g- 

ta -H 

oj rH 



(/) 

P 
3 
0 ta 
ft 0 



0 

fp 

. p 

x, 

O 4h 
P O 
X 



to 

p 

0 

I 



0 

rP 



O *H 
0 

P 

,0 P 

o x 



«p 

•H 



rP 

t 30 

•H 

0 



■H 

O 

O 



0 

> 



•H 

O 

p 



3 

O 

3 



< «"H 



r d 0 
•H rCj 

3 P 
cr 

■H <P 
O 



Tj 

0 ta 
bo oo 
P 0 

0 rH 

| rP 
P bO 
ta -H 
0 

< S 



ta 

P 

3 

o 

o 

o 



0 

rP 

P 



ta 



ba 

3 

•H 



3 

o- 

0 



Tj • 
• H 0 
3 P 

rH 3 

<P ta 
ta 



nd 

0 



0 

p 



C/> ft 
3 



3 

o 



0 

o 

p 

o 

Pi 



o 

0 



0 p 
P 3 
O 0 



■8 



p 

•H 



O 

3 



3 "3 
< 3 



i 

§ 

•H 



P 

T3 rH 

P 0 
P P 



X 

o 

§ 

X 

O 

P 

CQ 



X CD 

La 



•H P 
o to to 
O 10 ft 
rH 0 -H 
0 P r3 
> ft V) 



to 



I 



! 1 



J 






CONCEPTS AND UNDERSTANDINGS SUPPORTING INFORMATION AND INSTRUCTIONAL TECHNIQUES 






f 



o 

ERIC 



0 


© 

rP 




rC 


P 




p 


E © 


o 


E 


O © pC 


p 


o 


.fH pP P 
P P 


0 


Mh 


P 


p 


p 


P © o 


H3 


0 


pp rX 




ft 


bo -H to 


c 



s 

o 

* 

§ 

w 



§ 

V 

+i 

•B 

v> 

Cjj 



■S.H 

g I 

o »"H 
s »-h 

o 

ft ft 



nd 

0 

o 

s 



Oj 

1 



p 

P 



I 

* 



tO 



P 

tO 

CD 

ft 



§ 

•H 



<D 
O 
p fn 
O O 
S «P 



1 

I- 

If 


s 

o 




c o 


+0 




i- »— i 


o 


O 


! ex. 






I o 






!:■ 1— 


fH C 




g 


o o 


X- - 




P -H 
O P 






oj O 


l 


D 

Ss 


ft E 




(§ 


• 



•H fH tO 



© 



tO 



P 

E 



o 

•H 

P 
P 

H XJ) 
rt <d rC a> 

P rP P rH 

© E-* © 

E P O 
P o 
a? • x rt 
bo © p 



fn 

P 



E 

■H 



•H 

0j 0 p 



tO 

bo P 

C -H 



T3 

§ 



aj 

o 

•H 

0 C 



c 

o 



to 



o 

. . 0 

CrC-nm 



•H 

o 

o 



ft 

*N 0 

P fH 

aj 0 o 

rP C 



•ft •• 

« bo 



aj ,xj 0 to 
E bo bo aj 

•H OX 



to 

0 

aj .rj 



ft 0 
O E 
fn 



fn o 
O 0 

O -I- 
Oj rH £} 

to ft o 



■H 

§ 

p 

bO 



O © 

o E 
P -H 
P P 



© 

5 



to 4-1 



tO 

P 



■H 
tO 

•h *d 
0 

"p fn 
0 0 
0 > 
Ph O 
C/3 o 



>sTj 
0 



•H 0 



S 



•H "H 






P 


t/) 




P4 P 


(/) 




O fH 


Oj 0 




fH © 


i-H ^ 




T3 rH 


bO 




© 

P © 


^ c 

oj oj 


* 

fH 


© O 


O 


0 


pP P 


rC 


ft 


E-h 


P to 


Oj 


p 


oj to 


ft 


•H 


0 Oj 





Ph © 

P O 

c 

© © 

T3 fn 
■rH © 

CO 4H 
4H 
P -H 
P T3 • 

I— I 0 

P © o 

© 

& 

to • 

P4 p 



P 



p o 

O T) 



to 

■rH 

tO 

© 

fn 



P © -H 
© bo P 
© T3 
rP © O 
to 4-J 

c 

ct) ct) © 

P 

pHrC 'P 
O P 
4 'H t/1 
Q 5 -H 



■H 

O 

O 



© 

> 



•H O 


C 


P 




T3 


o 


•H 




nd 


•H 






0 O 


P 


0 




rC , H 


O 


bO 




P fH 


0 


C • 




0 


fH 


Oj 0 




to ft 


■H 


pp o 




Oj 


T3 


o PS 


CN 


_ C 




Oj 


0 


nd 0 


to 


cti p 


E 


0 > 


0 


to 


■H 


fH *H 




(0 -H 


P 


P bO 


p 


•h nd 




to 


rH 






Oj oj 


O 


p; to 




0 


c 


o cd 




E C 


•H 


•H 





P P4 

O CO 



© CO 

> p 



P T) 
p © 
ft to 
© to 

r-! © 

© P 
O Ph 

o x 
< © 



p 

o p 
o 

to -H 
5 P 
ct) O 
►J E 



P rH © 
fn bO,P 

© p 

t3 © 

§ rP bo 
P C 
•H 

E P rH 

O Ct) rH 
.fH rP P 
• P P Ph 

s 

O fn bO X 

V © p rH 

PhtH P 
- P s p 
Ph O © 

. . rP bO 

P.P to 

o o x 

fH ,0 
0 } © © 

£3 © P bO 
© P p 
H P O 
Ph rH 

•» ct) 



O 

s 



rH 



0) 

•P P 



2 X 



fn 

© T) 
© 



■P O p bo 
to P 5 bo 
S P P 



O P P P 

gwop 

0) 



C} 



© 



• I © 

© p p I 

O O rH p 

P CJ P o 
P > U 



© 



p • p 

r O bo ,p • 

P bO © 
bO-H -H p 
fi P © H 
■H P J2 p 
fn © > 

Ph U 'P 
to P p 
© © p 
P fH © 

° _ U 

P P) 

. fi P 
r d P p 
p P 
o p +-> 

© 

•r—» © 
rQ O 

o p 



o 

p 



P) 

p 

p 



p 



p 

o 



p 



p © 
•H O 



P 

P 



P rH 



P 



P P -H 

X> o 



P o © 
O © rH xj 
rP © P 
> 



rP 

bO P 
■H P 
© "H 



fH 

© 

s 

o 



S rH p i-H 

© >s'p X 

rP rH p i-H 



Qh © Qh 

P) P P P 
P fH P fH 
© rO -H X> 
PS < p c 



bO 


c 


fi 


p 


Oj 


rP 


to 


O 


0 




P 


o 


P 


p 


fH 




0 


to 


rH 


p 


0 


fH 


O 


o 


O 


ft 


P 


ft 


0 


0 




o 


to 


fH 


p 


o 


to 


ft 


•rH 

to • 


"P 


0 X 


0 


fH P 


O 


■rH 


c 


P o 


p 


o o 


rH 


0 rH 


0j • 


•r-fc 0 


ft 


-g > 


C o 


O 


P 0 


to 


•n 


p p 


P rO 


<S -H 


< o 



to bO 

E p 



o 

O P 

s 

p © 
to 

P o 

p 



•rH 

P 

§ © 
rP 
H P 



X O 



bO • 
P 5 

•rH P 
fH rH 

© 

S PJ 

o a 

rH O 
O 

bO © 
P to 
•H 

fH tO 

P - 

P) p 

o 

X p 
p 5 

•H © 

rH p 
© "H 
> P 



bO © C 
P rP © 
•H P CP 

fH 



•rH 

5 



g Pn 

X 

o w 
p 
•H 

P • 
P bO 
P 

© *H 
P Pi 
P P 
■H © 
P fH 



to P • 
. rP P 
P P © 

o 

rP O P 
P to P 
P 

© 

to P 

© o 

w rP ° 
O <p 
X © 

, rP rP 
fH P O 
© P 
rO P P 
O P 
< 
to 
p 

p • 

rH -rH © 
cO O rH 

•H ft 00 
X P 
© p p 
rH P 
P © P 
J fH rP 

ct) © bO 
P 
© P 
•H -H 
H nd 



C 

o 

■H 

-P 

O 

aj 

0 

fH 



aj 



aj • 

h 

0 0 
p 
O aj 



0 0 
rCl X 



h 



P 

c o 



0 



0 

p 

X 

0 



•H 



§ 

■H 

P 

O 

aj 



•rH 

u 



u 

0 



bO 

C 

•H 

O 



aj 



aj 
£ <p 



to 

■H 



o 

•H 



c 

■H 



0 



c 

o 

•H 



■H 

t^ 

O 

ft 

& 



o 
P t3 

g B 

fH P 



P © 
r O 
to p 
p p 

pp 



p 

o 

•H 



O 

aj 



•H 

c 

bo 

aj 

E • 

C O 
H *H 



X <-H O 
P aj 0 
0 P P 
> cr-H 

W 0T) 



1 



1 



I 









1 






i 



1 



t 



'*T 



1 






1 



■g 






ifii 















TOPIC CONCEPTS AND UNDERSTANDINGS SUPPORTING INFORMATION AND INSTRUCTIONAL TECHNIQUES 





rH 












3 bO 




4-> 

C 






rH r O • 




• 




i 


0 


•H 3 


o 


0 






E *H £ 13 


• 


X 




p CD CD 


to 


P *H 


4-> 


Jh 






(D S Tl 3 0 


0 


o 




CD 43 X 


o 


rH P 


Oj 


Jh 




X 


3 C 3 


P Ph P 




31 P 


rH 


Ph O 13 


u 


d 




X 


Mh P X 3 bo O 


O O 3 




3 


O 


X P CD 


0 


o 




•H 


3 0 <D 3 3 


X O 






3 m . 




W CD CD 


c 








tS x! -‘•H fn 


X CO 


0 




P3 03 


"d 


P P 


0 


o 






^ i/i fi h ^ ^ 


3 o X 




_ © o 


o 


MH 


to bo 


*H 




<d 


3 P o rH 4-> 4-> 


P P 


X 




P bO 3 P 


u • 


• CO 


0 


Jh 




O 


(X »H Ph *H C/l 3 


p 






P o 


0 


SH tfl 








p 


3 CO • CO 


3 o 


O 




CD P P CD 


0 to 


O P 3 




O 






3 U 3 <1> 


CD 


X 




b03 Pi 3 


X Ph 


‘S o O 


5 t! 


0 




to 


• PhC/3 H)£ 


CD rH 






P O S3 


03 


~P *H p 


p 


rH 




tO 


fn 3 3 P *H 


bO CD 


0 




P P CD 


rH 


« E 3 


3 3 


0 




oj 


0 P *H S H 


P 


to 




43 3 43 p 


bO rH 


g (D O 


bO P 






rH 


Ph 44 • O S rH 


P P 


O 




U P CD 


C .9 


P S3 <D 


3 


5 




bO 


OJ o 3 E *H 


3 P 


rH 




P _3 


•H O 


-P ° rH 


? 5 


oj 






ft-H H ^ T3 (1) 5 


U 


O 




POp 


P 


m, w 


P *H 






oj 


Ph »H 0 0 3 


m 






• P 


CQ CO 


p p 


3 


to 






Mh to 3 p P X 


o 


bO 




« U t * 


CD 


$3 CO 


P rH 


E 




X 


OOP CD 


• 


g 




O P P P 


> 


Cj *H • 


Ph 


H 




"d 


P 3 (0 Tl X 


-3 pO 


•H 




V CD CD CD 


• P 


P O CD 


rH X 


o 




Dm 


CO p 3 co 3 E - 1 


o 


P 




-p p bO bO 


p CD 


4-s E co 


CD W 


Mh 


« 




P p -H 3 3 CD 


« p 


X 


• 


P P 


P 


p 


>: 




to 




•H Ph S O rH Ph 


-p pi 




0 


S 3 -H -H 


cp 


Si CO O 


p 


"d 


C 


• 


3 E 3 bo CO • 


s 


T3 


bo 


*'G o m m 


CD 


rCl P ^ 


P 


C 


o 


Co 


(D co 3 (h 


O (D 


C 


U 


S P , 


43 43 


3 CD 


P co 


d 


•H 




Ph 4-> r d E oj CO CD 


3 


cd 


0 


•p p CD 


P P 


Si 


rH 




4-> 




3 P O CD 3 


p 




> 


CD 3 3 


•H 


■44 XP 


C d 


c 


O 


-S 


<£. 3 3 3 P 


Si 


na 


•H 


Si 43 O P 




*s r—t 


O fi 


0 


d 


CH _i4 4.) 3 • O 


rQ ,P 


o 


T3 


rQ P X 


p 


rH M_) 


•rH *H 


> 




-P 


O CO 02 3 


o 


h 




CD 


13 3 


V p o 


4-> E 




"d 


Co 


•H • co bo 3 ,p 


C3i p 




(0 


<3i bO 3 > 


O P 


p p 


O fH 


?H 


rH 


o 


Ph 3 3 p mo 


is o 


h 


0 


S P o O 


P 


P rH 


o5 0 


"d 


0 


is 


3 rH pH 3 


V 3 


0 


> 


•p -H 3 E 


CD 


O P 


0 4-> 






•x 


O Mh bO 3 .* 3 o 


<3i 


rQ 


Cti 


( 3 i p o CD 


P P 


CD P P 


?H 


E 


Mh 




P pO P 4-> 


5h T3 


rO 


0 


IhCQH3 


CD O 


CD 


0 


Cu 






,3 0 <D -H P 


(3 P 


3 rH 


<3 


3 2 


CD rH E 


rH 3 


0 


O 




P P S3 X S 3 


S2 P 


P 




S3 


3 


m rC 


P P 


4-> 


•H 




Ph*H P p ■P CD 






0 


O • • • 


3 


M~» cd o 


o 


to 






E s a O -d p 


P 


CD 


p CD CD 


P • 


0 0 3 


•H O 




0 




CD 3 o 


CD 3 


rC 


P 


3 Ph P- 


i 3 


♦H 


fc ■ M 




C 


•x 


p r d 3 co 4S 3 E 


-3 Mh 


P 




-P Mh O O 


CD O 




CD 


O 


bO 




P O (X T3 O CD 






P 


« O O 3 P 


O P -v 


3 13 




d 


p 


<3 p P P 3 


3 43 


0 


Cti 


P rC CO to 


P Pi 


V "d CD 


O CD 


fH 


E 


•X 


nj <D cl) p 


-P P 


box: 


-P p O O 




P 3 


P 


0 




CO 


p • p pO 


CO *H 


h 


P 


CO *H p p 


CD CD 


p P p 


bO O 


4-> 


to 


S 4 


• CD P P rH n bO 


S S 


oj 




g 5 P P 


bO 3 


s 


3 CD 


d 


4-> 


c*j^_ci0to<i>dd 


o 


X 


0 


o o o 


P P 


o p 3 


•H 3 


s 


•H 


g 


rH pO Ph Ph p -H 




o 


P 


g 13 CD <D 


P 


p p p 


P C 








•H 3 3 X p p 


^ o 


0 


O 


Q) O rH rH 


3 O 


*s 3 *H 


3 O 


to 


X 




CO P PhpO p P pO 


Cl P 


D^ 


5S 


G) P CD CD 


O P 


(OPS 


13 O 


•H 


X 



o 

•H 




























• * 
(=! 














h 


















to 










O 
































0 










•H 














o 


















bo 






to 




P 














0 


















p 






X 




O • 


Xl 






• 






rH 








• 


P 








oj 




p 


o 




3 CD 








d 




0 


c 






to 


O 




to 




X 




0 


0 




13 P 


o 






bO 


Oj 




o 




rH 


0 






X 




CJ 




0 


•i — » 




3 *H 








P 


0 




Mh 


•H 




Oj 


bO 


nd 




to 








£ 


X 




•H tf) 








0 




o 


4-> 




d 


p 


0 




•H 




0 




X 


o 




O 


o 




>s 


d 


"d 






O 




cr 


oj 


P 




X 




X 




0 






X Ph 


rH 




X 


0 


•H 




0 


E 




0 


X 


• H 




0 


• 


•H 




X 


X 


• 


3 Ph 


X 








> 




*d 




•- 




o 


Oj 






to 


rH 






X 


0 


O 


Oj 




"d 


P 


O 




oj 


E 


• 


0 




bO 




0 


X 


P 




p 


o 


bO 


P 




0 


0 


P 




g 


6 


4-> 


> 


0 




o 


o 


d 




0 


X 


p 


0 W 






P 


X 


Ph 






-a 


to 


Oj 


> 


0 




fH 


0 






X 




oj 


M-) -H 


to 




•H 


X 






to 


c 


0 


X 


•H 


> 




o 


•I — i 


• 




to 


•% 


X 


V) 


•rH 




Oj 


o 


d 




•H 


oj 


p 




X 


oj 




Mh 


X 


rH 




P 


X 


o 


3 P 






X 


X 


Oj 






h 




to 


Oj 


X 






o 


0 




oj 


o 




3 bfl 


X 




X 


o 




x 




«P 


X 


bO 






o 




Ph 




p 


Oj 


p 


P P 


X 




o 


o 








0 


oj 


o 


0 


to 


• 


•H 


"d 


0 




X 


X 


£j 


P 3 


•H 


• 






X 




•H 


rH 




0 


d 


X 


to 


X 


0 


P 






p 


c3 


w 3 


O 


to 


to 


p 


bO 


• 


O 


Ph 




•I — \ 




o 


c 


Oj 


bO 






X 


o 


to 


X O 


•H 


0 


•H 


o 


P 




•H 


E 


a 


X 




0 


o 


X 


P 


to 




Oj 


o 




3 


P 


bO 




•H 


0 


o 


fn 


•H 


0 


o 


c 


•1 — > 


p 


to 


oj 


0 




E 




0 


E T3 


X 


P 


>s 


X 


d 


rH 


4-> 


to 


rH 




Oj 


X 


X 


o 


X 


bO 






X3 


P 


o 


oj 


X 


Oj 


0 


X 


O 


rH 


a 




o 


o 


fH 


o 


P 




to 


X 


X 


cn o 


0 


X 


•H 


E 






0 


c 


Oj 


0 


0 




0 


X 




oj 


• 


p 






3 P 


rH 


o 


O 


H 


rH 


d 


rH 


•H 


o 


bO 


> 


X 


rH 


o 


p 


X 


X 


o 


to 


bO 


O 13 


0 


o 


•H 


O 


Oj 


o 


0 




u 


•H 


0 


0 


0 


0 


o 


o 


P 


X 


P 


P P 




P 


X 


CJ 


p 


to 


x 


oj 


X 


bO 


rH 


0 




Oj 


X 


o 


•H 


P *H 


X 


•H 


X 


to 


•H 


X 


o 


0 


rH 


X 


•H 


P 


X 


0 


S 


0 


p 


CJ 


0 


X 


O 


p 


P 


o 


d 


£ 


CJ 


•H 


bO 


rH 


CJ 


to 


Oj 


to 




X 


X 


X 


0 


•1 — > 


X 


CD P 


0 


X 


0 


Oj 


0 


0 




fH 


oj 


c 


o 


X 


o 


P 


0 


•rH 


X 


rH 


X 


0 


rH 3 


P 


o 


rH 


p 


X 


rH 


Oj 


Oj 


d 


X 


Ph 


u 


rH 


< 


X 


X 


Oj 


w 


o 


bO 


HJ P 


P 


0 


PH 


X 


u 


0 


X 


X 


to 
























d 


rH 










w 


CJ 


d 


• 




• 




• 




• 




• 






• 


u 


0 


• 




• 





o 

•H 

X 



X 

X 

•H 

O 

•H 

P 

x 

o 



03 0 
X rH 
CO 0 



X 

X 

•H 

O 

X «H 

P P 

0 X 
P O 
P 0 

d rH 
U 0 



o 

ERIC 






.‘■W/tfLw f ■ ■ Tf ? ‘ i ■ 






CO 

LU 



zc 

o 



c 

z 

o 



o 

ZD 
ft 
I — 
CO 



Q 

<c 



ft 

o 



CD 



ft 

o 

ft 

ft 

ZD 

CO 



if) 

0 p 
(/) -H 
ftO P u 

1 B* 

H 0 • 

P 

P O 0 
P P 
3 

a v 

0 ,T) 



0 P 

x 

P bO 

■H 0 
0H f Q 
O 

oj P H 
iH I O rH 
ft C -H 
0 5 

ft rH 



O 

•H 

P 

p 

o 

0 

rH 

<D 

O 



LO ^ 
CM O 

fn 

3 ,p 

<D to 
Sh ’H 



I-H Ph 4-> 



3 

3 

•H 

(/) 

c 

0 



■H 

. ^ « 

P rH 

rC ft 
bO E 0 

■H S x 

H rH H 



P 
O 
4^ O 



c 

0 



■H 

3 
O 
P 

•H ,ft 
O 
P 

S 0 r£5 

*XS P 

« -H 0 
O 5 X 
^ P 
0 

*XS X 

V p 

s , 

ft<p 

V o ft 



P 0 

2 ^ 
c P 



■H 

ft 



c 

•H 
Oj 
b/) 
< 



oj 

5 



bo 

C 

■H 

P 

0 

rH 

I 

o 

§ 

■H 



O 

O 

3 



O 

,3 

H 



0) H * 
-P 3 to 
« Ph'Q 

■fe P § 

to 3 

S£ r3 »H 
O 4-> 3 

g +-> 

C$ O O 

Q « B 



fn +-> 
O i— l 
P 3 
3 co 

<D 
O ,3 
• fn P 
P 3 

H (1,(1) 

3 3 

Ifl X -H 
P ,d 

X ’H E 

ij 5 o 
T3 O 

p 

XI H s 
T3 3 O 
3 to 2 ; 



o 

co 



3 

co 

o 

,3 



X 

rQ 

• 

T3 P 
O -H 
P 3 
X O 
bO P 
■H ■H 
rH O 



<1) ,3 
V) P 

S’S 

•* u 

CO 0 
CO 



o 

P r 3 
3 P 

§ ° 

O 

P O 
3 3 
<D 3 



3 <o ,3 
o 3 
co o 

•H 

Q 3 



0 

A 



if) 

■H 

if) 

0 

P 



• 3* 

CO o 

^ X 

P CO 

ft 



p 

^ rH 

CO O 

E > 

x$t 

O o 

CN 
^ CN 
CO 

4^ * 

P 
O rH 

» o 

<K > 
O O 



s 

o 

co 

co 

S 

co 

V 



if) 

if) 0 

3 X 
o P 
if) 

■H O 
Q P 

t 3 
• O 
i-H P 
O 3 
.o 1—1 
3 <D 
•H p 

(/) bO 
P 3 
■H ■H • 
0 0 
C33 
O "H 
P tO 
bO <D C 
3 P -H 
•H W 
rt v) 
O d> 



c 

<D 
P 

c> O 



P 



0 (U 

P rC 

O P 
pH 



p 
•H 

3 

•H 
<P rC 
O P 



<D <D 

P A W 
(3 P 3 

i-H *H 

3 S <1> 


O X) 


• 


rH 0 3 

3 O >% S 


U C 3 


o 


3 E 


3 


•H 




. rH 3 


CO PniH 


0 


Si, Ph 3 


P 


•^3 6 


3 


P 


Co r o o 




g I-H P 


P 


o o 


O 


x <1> 


P 


4^> O X 


O 


« V) P 


3 


r-v O 


CM 


ca o s 


ft£ o 


O 






^ p 




rH S 


o o 


CM 


v > 


•H 



4^ O 

^ rH 

C^ rH 

03 

P 3 

O -H 



CO 



s 

o 



tn 

0 

P 



4^ 0 
S ft 
^ B 

ft CD 

ftrd 

•p 



• o 
0 G 
o ^ 

s s 

oj 3 
p 

(/) >s 

,H s 

if) 3 
0 

P 0 

> 

E rH 

rC O 
O if) 

CN O 
CN P 



CO 

CD 



O 

z 

<c 

p 

CO 

ft 



o 

z 

<c 

CO 

H- 

Cu 

LU 

O 

Z 

o 

o 



0 

P 

P 

0 

> 

fi 

o 

o 

0 

•° X 

§ g* 

O 0 

c 

X 0 
bO 

P rH 

0 03 

c o 

0 *H 
P 

rH P 

oj o 
o 0 

■H rH 

3 0 



’o 

<D 

2 



O 

P 

3 

•H 



I 

O 

■§■ 

§ 

o 

nd 

O 

o 

bO 

0 

P 

oj • 
X 
if) P 
0 -H 
O O 
C 'H 
03 p 
P P 

(/) o 

rO 0 

3 rH 
if) 0 

C Pi 
•H O 

3 

P t/) 
P P 
0 O 
U P 



•H 

rH 

O 



if) 

0 

0 



0 if) 

P P 
3 O 
P 
If) o 
t-t 3 
oj T3 
P 3 
<D O 

2 o 



if) 

P 

rH 




• 


nd 

0 


3 




nd 


P 


(/) 




0 


3 




• 


N 


</) 


nd 




•H 


3 


3 


P 


3 


0 


3 


o 


O 


E 



•» o 
tf) 3 
a) t3 
V) 3 
rt o 

rd O 

•* T3 
CO -H 
T3 3 
•H o' 
O *rH 
Cti i-H 

«P P 
O CO 
<D 

V) rCl 

c 

O 0 

•H rG 

P P 
3 

rH 0 

O P 
CO 3 



£ 

0 

'S 

(/) 

p 

O 

P 

o 

*§ 

c 

o 

a 

0 

p 

3 

0 

(/) 

3 

CD 



I 

O 

P 



0 

o 

§ 



O 

0 0 -H 



0 

rC 



0 



0 

P 

0 

r 



0 

rC 

P 

CH 

O 



I 

■H 

P 

P 

O 

0 

rH 

0 

P 





0 


0 


/ S 


CM P 


• 


3 


X 




P 


CM if) 


O 3 


<D v 


<D 


3 


CO 




O P 


0 


Sh to 


Sh to 


E 


p 


if) 


rH 


0 p 


3 E 


h •• a 




■rH 


P 


0 o 


P P 


to X 


3 to X 


X 




•rH 


p > 


3 3 


o3 O 


0 3-0 


P 


*\ 




3 v —' 


if) o 


<U V > 




■H 


0 


r d • 


if) 


3 


£ _ 


3 T3 X 


O 


P 


3 5 


3 X 


0 0 


_ s 


•rH <D 


•rH 


3 


3 O 


0 bO 


E rC 


aJ O 


to to 


p 


P 


rH 


S P 


P 


•H 


Ph tO 0 


P 




*4h 


0 


3 


to +-» 


•rH O fH 


o 




0 


3 3 


4H 


•rH O 


.3 fn O 


0 


6 


O 3 


0 


</) O 


•H 


to Ph Ph 


rH 


rH 


P O 


if) 


•H 


(D fn 


3 X E 


0 


CM 


O P 


■H rH 


<D 


O 4-> 


0 0 3 






<4H P 


3 


0 P 


3 to 


■H 


p 


(/) 


O 


.0 -rH 


bO 3 


ctJ <D 


P II 


3 


p 


0 0 


bO P 


3 p 


•P fH 


3 -H 


0 


■H 


> rH 


3 3 


P 


to 


rH if) 


p 




•H 0 


P 0 


0 £ 


•H g 


0 X p 


p 


P 


P 


rH P 


ft O 


to O 


P P rH 


3 


o 


o o 


O O 


E rH 


0 rH 


•H O 


u 


CM 


E p 


> ft 


< 4H 


4H 


< o > 


• 






• 


• 


• 


• 



O 

h— I 

ft 

O 



\D 



o 

ERIC 






Series circuits contsin a single DGTn.oYiS't'PCL'bG cl sg'P'L&s dsVcii'L'b . Connect a series of 

conducting nath lamps so that the current flows through each filament 

g P in turn. If one lamp is removed, all the lights go 

out. Reduce the total number of lamps and note the 
increased brightness . 
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The loudness of sound depends on Diagram a tow and high amptitude wave. 

the amplitude of the sound waves . 
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Heat may be measured in units Discuss the catovie. Define the calorie as the heat 

called calories. needed to raise the temperature of one gram of water 

1°C. Food Calories refer to the heat energy avail- 
able if the food is oxidized (1000c = 1C). 
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